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''pAKE-AjiL 'of  wheat  was  first  discovered  in  this 
,  -t  cquriti'y  in  April,  1919,  near  Granite  City,  Madison 
County i  ill.  It  was  found  later  in  Sangamon  and  Mason 
Counties  in  the  same  State  and  in  Laporte,  Porter,  and 
Tippecanoe  Counties  in  Indiana. 

Under  conditions  favorable  to  the  disease,  take-all  may 
ruin  an  affected  field  of  wheat.  Usually,  however,  it  occurs 
in  irregular,  scattered  spots  of  diff'erent  sizes.  In  most  of 
the  diseased  fields  the  yields  have  been  reduced  less  than  20 
per  cent. 

Take-all  is  recognized  in  the  field  by  dwarfed  or  stunted, 
"bunchy,"  dying  plants  in  the  spots  mentioned. 

All  diseased  plants  tiller  more  than  usual,  which  makes 
them  look  "bunchy."  At  first  they  are  dull  bluish  in  color, 
but  later  they  turn  brown  and  finally  die.  In  the  later 
stages  of  the  disease,  plants  show  more  or  less  rotting  of  the 
roots  and  a  brown  rot  of  the  stems  underground. 

If  conditions  are  favorable  for  wheat,  some  of  the  diseased 
plants  may  partly  recover  and  produce  a  small  yield  of 
grain,  most  of  which  is  usually  shrunken.  Such  plants 
mature  later  than  the  healthy  ones. 

Take-all  may  be  controlled  by  sowing  varieties  of  wheat 
known  to  be  resistant  to  the  disease. 

Only  a  few  varieties  have  been  tested.  Red  Wave,  Early 
May,  and  Turkey  practically  are  immune  from  take-all, 
and  Fultz  and  Fulcaster  are  very  resistant.  The  so-called 
Salzer  Prizetaker  and  the  Red  Cross,  as  grown  in  that  part 
of  Illinois  in  which  this  disease  has  been  found,  are  so 
susceptible  as  to  be  worthless. 


Contribution  from  the  Bureau  of  Plant  Industry 

WM.  A.  TAYLOR,  Chief 

Washington,  D.  C.  August.  1921 
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DISCOVERY  OF  TAKE-ALL  IN  THE  UNITED  STATES. 

The  presence  of  take-all  on  winter  wheat  was  discovered  about  the 
middle  of  April,  1010,  through  a  report  from  the  county  agent  of 
Madison  County,  111.,  that  wheat  near  Granite  City  was  being  severely 
injured  by  some  disease.  Later  this  disease  was  found  in  other  parts 
of  Illinois  and  in  Indiana. 

Shortly  after  the  discovery  of  this  trouble  the  name  ''take-all" 
was  applied  to  it  tentatively  on  account  of  certain  characteristics 
which  it  possessed  in  common  with  the  Australian  take-all  of  wheat. 
More  extensive  field  and  laboratory  investigations  indicate  that  it 
is  different  from  the  Australian  disease,  as  it  is  generally  understood 
to  occur  in  Australia.  However,  until  the  cause  of  the  type  of  disease 
occurring  in  Illinois  and  Indiana  has  been  determined,  the  tentative 
use  of  the  name  'Hake-all"  is  continued. 

ECONOMIC  IMPORTANCE. 

Under  conditions  favorable  for  its  development,  take-all  may 
cause  considerable  damage.  In  the  spring  of  1919  some  of  the  fields 
in  Madison  County,  111.,  were  so  badly  affected  that  they  were  plowed 
up  and  planted  to  other  crops.  In  one  case  a  40  per  cent  actual 
reduction  was  caused  in  the  total  yield  of  grain  in  a  50-acre  field  in 

1  All  the  field  experiments  for  the  control  of  take-all  have  been  conducted  on  fields  in  the  "American 
bottoms"  of  the  Mississippi  River  near  Granite  City,  111.,  in  cooperation  with  the  Illinois  Agricultural 
Experiment  Station.  Certain  laboratory  and  greenhouse  studies  have  been  conducted  in  cooperation 
with  the  department  of  plant  pathology  at  the  Wisconsin  Agricultural  Experiment  Station.  In  1919 
the  field-laboratory  studies  were  conducted  in  the  laboratories  of  the  Missouri  Botanical  Garden,  St.  Louis, 
Mo.,  through  the  kindness  of  Director  George  T.  Moore  and  Dr.  B.  M.  Duggar.  In  1920,  through  the  courtesy 
of  Superintendent  L.  P.  Frohardt,  the  field-laboratory  studies  were  madein  the  laboratories  of  the  Granite 
City,  lU.,  High  School. 
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that  county.     In  most  cases  observed,  however,  the  actual  reduction 
in  yield  has  been  less  than  20  per  cent. 

Under  conditions  favorable  for  the  wheat  crop,  the  diseased  plants 
recover  to  a  considerable  extent  and  produce  some  grain.  Usually 
the  disease  so  delays  their  growth  that  they  do  not  mature  until 
some  time  later  than  healthy  plants  and  so  contain  only  shrunken 
grain  at  harvest  time.  To  reduce  the  losses  of  grain  in  badly  infested 
fields  it  is  necessary  to  postpone  the  harvest  date  until  the  bulk  of 
the  crop  is  ripe.  Frequently  it  is  more  economical  to  suffer  a  small 
loss  due  to  the  shattering  of  the  overripe,  healthy  grain  than  to  lose 
the  late-maturing  grain  in  the  infested  patches.     In  cases  where  there 
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Fig.  1. — Portion  of  a  spot  in  a  wheat  field  infested  with  take-all. 

is  a  large  diseased  area  in  a  field  it  is  best  to  harvest  it  separately 
later,  thus  reducing  the  losses  to  the  minimum. 

GEOGRAPHIC  DISTRIBUTION. 

So  far  as  knoMTi  this  particular  disease  occurs  only  in  the  States  of 
Illinois  and  Indiana.  There  is  a  possibility  that  it  may  be  present 
in  Colorado,  but  this  has  not  been  determined  with  certainty. 

Similar  troubles  have  appeared  in  Virginia,  Kansas,  and  Wash- 
ington, but  investigations  indicate  that  these  have  had  a  different 
cause.  One  small  outbreak  of  the  true  Australian  take-all  apparently 
has  occurred  in  New  York,  another  in  Arkansas,  and  a  third  in  Oregon. 

CROPS  AFFECTED. 

Investigations  conducted  thus  far  have  not  shown  positively  that 
any  other  crop  but  wheat  is  susceptible  to  the  disease.  There  are 
some  indications  that  rye  may  be  very  slightly  susceptible. 
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SYMPTOMS. 

SYMPTOMS  IN  THE  SPRING. 

The  conspicuous  symptoms  of  the  disease  first  become  evident  in 
the  spring  after  growth  of  the  healthy  plants  is  well  started.  Dis- 
tinct patches  of  badly  dwarfed  plants  show  up  here  and  there  in  some 
fields  without  regard  to  the  type  or  condition  of  the  soil  (fig.  1). 
Some  of  these  patches  may  be  so  small  as  to  include  only  a  compara- 
tively few  diseased  plants;  sometimes,  in  fact,  the  diseased  plants 
may  occur  one  in  a  place,  here  and  there,  intermixed  with  apparently 
healthy  plants.  In  such  cases  these  diseased  plants  are  difficult  to 
find,  and  hence  are  commonly  overlooked.  Definite  spots  containing 
diseased  plants  usually  can  be  recognized.  The  edge  of  such  a  spot 
generally  is  more  sharply  defined  than  the  margins  of  spots  caused 
by  unfavorable  soil  conditions,  especially  poor  drainage.     In  such 


Fio.  2.— Diagram  of  a  section  of  a  spot  caused  by  local  abnormal  soil  conditions  (A )  and  a  spot  caused  by 

tok»«ll(fi). 

spots  most  of  the  plants  are  diseased,  and  therefore  stunted  right 
up  to  the  edge  of  the  spot  (fig.  2,  B).  In  spots  caused  by  local  unfa- 
vorable soil  conditions  all  the  plants  usually  decrease  in  height  rather 
gradually  from  the  edge  toward  the  center  (fig.  2,  A). 

In  fields  more  severely  infested,  the  patches  may  be  very  large 
and  contain  a  high  percentage  of  diseased  plants,  or  even  cover  large 
portions  of  the  infested  fields. 

Wherever  found,  the  diseased  plants  show  certain  distinct  charac- 
teristics, particularly  (1)  dwarfing,  and  a  little  later  (2)  abnormal 
dark-green  coloration  of  the  fall  leaves,  (3)  dying  of  outer  leaves  and 
fall  tillers  and  basal  browning,  (4)  excessive  development  of  spring 
tillers,  or  (5)  some  plants  may  be  killed  entirely. 

Early  in  the  spring,  if  healthy  and  diseased  plants  growing  side  by 

side  are  pulled  up,  it  will  be  noted  that  the  disease  is  fairly  well 

limited  to  individual  plants  which  at  that  time  show  marked  dwarfing 

but  no  basal  browning  of  the  living  tissues.     A  little  later  the  dis- 
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eased  plants  show  a  browning,  and  still  later  a  rotting  of  the  basal 
portions,  that  is,  those  parts  just  below  the  surface  of  the  ground. 
The  roots  may  not  show  any  particular  evidence  of  disease  or  they 
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Fig.  S.^Diseased  and  healthy  wheat  plants. 

may  show  some  discoloration  when  the  basal  browning  occurs.  The 
diseased  plants  may  be  immediately  adjacent  to  and  intermixed 
with   healthy   plants.     Along   with   the   development   of   the   basal 
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browning  and  rottmg,  >piing  tillers  become  evident  in  excessive 
numbers,  giving  tlie  diseased  phmts  a  'bunchy"  appearance  (fig.  3). 
Under  certain  soil  conditions,  especially  when  the  soil  is  dry,  some 
of  the  diseased  plants  die  in  the  spring,  while  still  in  the  dwarfed 
stage. 

SYMPTOMS  LATER  IN  THE  SEASON. 

When  the  healthy  wheat  plants  are  beginning  to  head,  or  the 
heads  are  in  the  ''boot,"  the  diseased  plants  usually  show  partial 
recovery  (fig.  4)  and  send  up  one  or  more  short,  weak  stems.  In 
some  cases,  where  soil  conditions  are  very  favorable,  rather  com- 
plete recovery  may  occur,  so  that  the  infested  areas  may  be  difficult 
to  locate  by  the  time  the  crop  is  mature. 

When  healthy  plants  are  ripening,  the  diseased  plants  are  still 
green.  On  account  of  this,  the  infested  areas  show  up  conspicu- 
ously as  green  spots  in  the  ripening  healthy  grain.  Frequently, 
especially  in  wet  seasons,  the  development  of  weeds  in  the  infested 
areas  adds  to  the  general  green  effect  brought  about  by  the  green 
condition  of  the  diseased  plants. 

When  the  diseased  plants  recover  enough  to  develop  heads,  these 
are  short  and  only  imperfectly  filled  or  not  filled  at  all.  This  is  in 
striking  contrast  with  the  large  well-filled  heads  of  healthy  plants 
(fig.  5)  at  harvest  time. 

RECURRENCE. 

In  1919,  when  the  disease  was  first  observed,  it  was  thought  by 
some  that  the  trouble  was  caused  by  the  exceptionally  mild  winter 
of  1918  and  1919,  and  considerable  doubt  was  expressed  whether 
the  disease  would  reappear  in  a  normal  season.  At  the  present 
time,  however,  there  can  be  little  doubt  on  this  point,  as  the  disease 
recurred  in  the  spring  of  1920,  following  a  winter  which  was  much 
more  severe  than  the  preceding  one.  From  present  knowledge, 
there  is  every  reason  to  believe  that  the  disease  will  recur  every 
year  when  susceptible  varieties  of  wheat  are  sown  on  infested  land. 

CAUSE. 

The  cause  of  the  take-all  has  not  yet  been  determined.  A  fungus 
{Helminthosporium  sp.)  has  been  found  rather  closely  associated 
with  the  advanced  stages  of  the  trouble.  The  Helminthosporium 
disease  of  wheat  is  present  in  many  sections  of  the  United  States, 
and  it  is  possible  that  the  take-all  as  it  appears  in  Illinois  and  Indiana 
is  only  an  unusually  severe  form  of  the  common  type  of  that  disease. 
The  exact  relation  of  Helminthosporium  to  the  disease  found  in  the 
two  States  mentioned  is  as  yet  undetermined. 


8  Farmers'  Bulletin  1226. 

CONTROL. 

Various  control  measures  for  the  disease  have  been  tested,  and 
important   progress   has    been   made.     It   is    known    that   the   soil 


Fig.  4.— Wheat  plants  at  the  flowering  stage,  showing  allstages  of  take-all  injury.     A  healthy  plant 

on  the  right. 

carries  the  causal  factor,  whatever  it  is.  Attempts  to  control  the 
disease  on  infested  land  by  seed  treatments,  therefore,  are  useless. 
So  far,  there  is  no  indication  that  cropping  methods,  summer  fallow, 
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burning  the  diseased  stubble,  or  the  application  to  the  infested  soil 
of  ground  limestone,  fertilizers,  or  chemicals,  such  as  iron  sulphate, 
will  control  the  disease  perceptibly. 

RESISTANT  VARIETIES. 

Preliminar>'  experiments  conducted  with  ten  of  the  leading 
varieties  of  winter  wheat  [adapted  to  Illinois  conditions  indicate 
that  the  disease  can  be  controlled  by  the  use  of  resistant  varieties. 


Fig.  5.— Head  from  a  healthy  wheat  plant  (left).    Heads  from  diseased  plants  partially  recovered  (right). 

The  varieties  tested  were  sown  in  adjacent  parallel  strips,  one  drill 
width  (54  inches)  wide  and  50  rods  long,  on  a  uniformly  infested 
and  practicall}'  level  field  located  near  Granite  City,  111. 

The  results  of  the  trials  are  briefly  summarized  in  Table  I.  The 
varieties  are  listed  in  the  same  order  in  which  they  were  sown  in  the 
plats. 

It  is  evident  from  the  results  of  the  varietal  experiments  that 
Salzer  Prizetaker,  Red  Cross,  and  Illini  Cliief  are  very  susceptible  to 
the  disease  and  that  the  Red  Wave,  Early  May,  and  Turkey  varieties 
are  apparently  immune. 


10 
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Table  I. — Resistance  and  susceptibility  to  take^all  of  certain  varieties  of  wheat,  as  shown 
by  tests  conducted  near  Granite  City,  III.,  in  1920. 


Variety  of  wheat. 


Local  name. 


Salzer  Prizetaker 

Red  Wave 

Illini  Chief 

Harvest  King... 

May 

Red  Cross 

Fultz 

Winter  Fife 

Turkey  Red 

Fulcaster 


True  name. 


Harvest  Queen 

Red  Wave 

Illini  Chief 

Harvest  King.. 

Early  May 

Harvest  Queen 

Fultz 

Jones  Fife 

Turkey 

Fulcaster 


Take-all 

Yield 

in  plats. 

per  acre. 

Per  cent. 

Bushels. 

90 

8.87 

0 

28.33 

25  to  30 

24.08 

Trace. 

28.83 

0 

25.61 

78 

13.51 

2 

26.20 

2  plants. 

32.87 

0 

21.50 

2 

25.80 

Weight 
per  bush- 
el. 


Pounds. 
54.75 
56.75 
58.00 
56.50 
58.50 
53.00 
59.50 
58.50 
60.00 
60.75 


The  variety  grown  in  central  Illinois  under  the  name  Salzer  Prize- 
taker  has  white  chaff  and  red  kernels,  and  it  is  this  variety  which  is 
susceptible.  The  original  Salzer  Prizetaker  was  a  variety  with  brown 
chaff  and  white  kernels,  but  it  is  no  longer  grown  in  this  part  of 
Illinois  and  has  not  been  tested,  so  its  susceptibility  to  take-all  is  not 
known. 

The  susceptible  Red  Cross  variety  grown  in  central  Illinois  also 
has  a  white  chaff  and  red  kernels.  It  and  the  susceptible  Salzer 
Prizetaker  variety  are  identical  and  also  are  identical  with  the 
Harvest  Queen.  Another  variety  grown  to  some  extent  in  the 
eastern  United  States  under  the  name  Red  Cross  has  brown  chaff 
and  red  kernels.  This  also  has  not  been  tested  and  therefore  its 
susceptibility  is  not  known.  All  of  these  varieties  going  under  the 
names  Salzer  Prizetaker  and  Red  Cross  are  beardless. 

The  Turkey  variety  used  in  these  trials  was  the  '^ Station"  strain 
used  at  the  Illinois  Agricultural  Experiment  Station.  There  are 
many  strains  of  Turkey  wheat,  and  some  of  them  have  been  reported 
to  be  affected  by  take-all.  Further  experiments  are  needed  to  throw 
additional  light  upon  the  susceptibility  of  the  more  important  strains 
of  this  variety. 

The  Early  May  and  Red  Wave  varieties  have  never  been  observed 
to  be  susceptible  to  the  disease.  These  varieties  often  have  been 
found  sown  in  parts  of  fields  of  Salzer  Prizetaker  or  Red  Cross,  but 
were  always  free  from  the  disease,  while  the  latter  varieties  showed 
severe  injury. 

From  the  experimental  results  it  is  evident  that  the  most  satis- 
factory means  of  controlling  the  disease  lies  in  the  discarding  of  the 
susceptible  varieties  in  localities  where  the  disease  occurs  and  using 
only  the  resistant  sorts.  It  is  possible  that  the  slight  percentage  of 
the  disease  apparently  present  in  some  of  the  varieties  in  1920  was 
due  to  slight  mixtures  of  susceptible  varieties,  and  w4ien  perfectly 
pure  seed  is  available  still  other  varieties  may  be  found  to  be 
resistant. 
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PUBLICATIONS  OF   THE  UNITED   STATES   DEPARTMENT  OF  AGRICUL- 
TURE RELATING  TO  WHEAT. 

AVAILABLE  rOS  FREE  DISTRIBUTION. 

Culture  of  Winter  WTieat  in  the  Eaf^tern  United  States.     By  Clyde  E.  Leighty. 

Maps  2,  pp.  12.     (Fanners'  Bulletin  596.) 
Winter  WTieat  Varieties  for  the  Eastern  United  States.    By  Clyde  E.   Leighty. 

Figs.  6,  pp.  14.     (Farmers'  Bulletin  616.) 
Growing  Hard   Spring  Wheat.    By  Carleton  R.  Ball  and  J.  Allen  Clark.    Figs.  4, 

pp.  16.     (Farmers'  Bulletin  678.) 
Marquis   Wheat.     By   Carleton   R.    Ball   and  J.   Allen   Clark.     Pp.   7.     (Farmers' 

Bulletin  732.) 
Methods  of  Controlling  or  Eradicating  Wild  Oat«  in  Hard  Spring  Wheat  Area.    By 

H.  R.  Cates.     Figs.  9,  pp.  16.     (Fanners'  Bulletin  833.) 
Wheat  Growing  in  the  Southeastern  States.     By  Clyde  E.  Leighty.     Pp.  14.     (Farm- 
ers' Bulletin  886.) 
Growing  Winter  WTieat  on  the  Great  Plains.    By  E.  C.  Chilcott  and  John  S.  Cole. 

Pp.  12.     (Farmers'  Bulletin  896.) 
Cereal  SmutJ<  and  Disinfection  of  Seed  Grain.    By  Harry  B.  Humphrey  and  Alden 

A.  Potter.     Figs.  16,  pp.  28.    (Fkrmers'  Bulletin  939.) 

yrhcAt  Jointworm  and  it«  Control.    By  W.  J.  Phillips.    Figs.  17,  pp.  14.    (Farmers' 

Bulletin  1006.) 
Eelworm  Disease  of  Wlieat  and  its  Control.    By  Luther  P.  Byars.    Figs.  26,  pp.  18. 

(Farmers'  Bulletin  1041.) 
Take-All  and  Flag-Smut,  Two  Wheat  Diseases  New  to  the  United  States.     By  Harry 

B.  Humphrey  and  Aaron  G.  Johnson.     Figs.  3,  pp.  8.     (Farmers'  Bulletin  1063.) 
Dockerage  Under  the  Federal  Wheat  Grades.     By  Ralph  Brown.    Figs.  10,  pp.  26. 

(Farmers'  Bulletin  1118.) 
Varieties  of  Winter  Wlieat  Adapted  to  the  Eastern  United  States.    By  Clyde  E. 

Leighty.     Figs.  5,  pp.  18.     (Farmers'  Bulletin  1168.) 
Flag  Smut  of  WTieat  and  Its  Control.    By  W.  H.  Tisdale  and  Marion  H.  Griffiths. 

Figs.  2,  pp.  6.     (F'armers'  Bulletin  1213.) 
Experiment*  with  Marquis  Wheat.     By  Carleton  R.  Ball  and  J.  Allen  Clark.    Figs, 

10,  pp.  40.     (Department  Bulletin  400.) 
The  Drying  for  Milling  Purposes  of  Damp  and  Harlicky  Wheat.    By  J.  H.  Cox. 

Figs.  3,  pp.  11.     (Department  Bulletin  455.) 
A  Comparison  of  Several  Classes  of  American  WTieats  and  Consideration  of  Some 

Factors  Influencing  Quality.     By  L.  M.  Thomas.     Figs.  21,  pp.  28.     (Department 

Bulletin  557.) 
Geography  of  Wheat  Prices.    By  L.  B.  Zapoleon.    Fig.  1,  maps  7.    Pp.  46.    (De- 
partment Bulletin  594.) 
Nematode  Galls  as  a  Factor  in  the  Marketing  and  Milling  Wheat.     By  D.  A.  Coleman 

and  S.  A.  Regan.     Figs.  7,  pp.  16.     (Department  Bulletin  734.) 
Moisture  in  Wheat  and  Mill  Products.     By  J.  H.  Shollenberger.    Figs.  2,  pp.  12. 

(Department  Bulletin  788.) 
Varietal  Experiments  with  Spring  Wheat  on  the  Northern  Great  Plains.     By  J.  Allen 

Clark,  John  H.  Martin,  and  Ralph  W.  Smith.     Figs  2,  pis.  3,  pp.  48.     (Department 

Bulletin  878.) 
Occurrence  of  Wheat  Downy  Mildew  in  the  United  States.     By  William  H.  Weston,  jr. 

Pp.  6.     (Department  Circular  186.) 
World's  Supply  of  WTieat  1917.     Pp.  22.     (Separate  752  from  \  earbook  1917.) 
Cereal  Diseases  and  National  Food  Supply.     Pp.  16.     (Separate  755  from  Yearbook 

1917.) 
Farm  Practices  in  Growing  Wlieat.     Pp.  27.     (Separate  804  from  Yearbook  1919.) 
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PUBLICATIONS  FOR  SALE  BY  THE  SUPERINTENDENT   OF  DOCUMENTS,  GOVERNMENT 
PRINTING  OFFICE,  WASHINGTON,  D.  C. 

Durum  Wheat.     By  Cecil  Salmon  and  J.  Allen  Clark,     Figs.  4,  pp.  16.     (Farmers' 

Bulletin  534.)    Price,  5  cents. 
Varieties  of  Hard  Spring  Wheat.     By  Carleton  R.  Ball  and  J.  Allen  Clark.  •  Figs.  7, 

pp.  20.     (Farmers'  Bulletin  680.)    Price,  5  cents. 
Alaska  and  Stoner  or  Miracle  Wheats.    Two  Varieties  Much  Misrepresented.     By 

Carleton  R.  Ball  and  Clyde  E.  Leighty.     Figs.  6,  pp.  28.     (Department  Bulletin 

357.)    Price,  5  cents. 
Improvement  of  Ghirka  Spring  Wheat  in  Yield  and  Quality.    By  J.  Allen  Clark. 

Figs.  17,  pp.  20.     (Department  Bulletin  450.)    Price,  5  cents. 
The  Origin,  Characteristics,  and  Quality  of  Humpback  Wheat.    By  Levi  M.  Thomas. 

Fig.  1,  pi.  1,  pp.  4.     (Department  Bulletin  478.)    Price,  5  cents. 
Wheat,  Yields  per  Acre  and   Price    by    States,    50    Years,    1866-1915.    Pp.    16. 

(Department  Bulletin  514.)     Price,  5  cents. 
Characteristics  and  Quality  of  Montana-Grown  Wheat.    By  Levi  M.  Thomas.     Figs. 

17,  pis.  2,  pp.  34.     (Department  Bulletin  522.)    Price,  10  cents. 
The  Nematode  Disease  of  Wheat  Caused  by  Tylenchus  tritid.    By  L.  P.  Byars.     Figs. 

6,  pis.  6,  pp.  40.     (Department  Bulletin  842.)    Price,  20  cents. 
Australian  Wheat  Varieties  in  the  Pacific  Coast  Area.    By  J.  Allen  Clark,  David  E. 

Stephens,  and  Victor  H.   Florell.     Pis.  3,  pp.  25.     (Department  Bulletin  877.) 

Price,  10  cents. 
Cost  of  Producing  Wheat  on  481  Farms  of  North  and  South  Dakota,  Minnesota,  Kansas, 

Nebraska,  and  Missouri  for  the  Crop   Year  1919.     By  M.  R.  Cooper  and  R.  S. 

Washburn.     Figs.  9,  pis.  2,  pp.  59.     (Department  Bulletin  943.)    Price,  15  cents. 
Environment  Influence  on  Physical  and  Chemical  Characteristics  of  Wheat.    (In 

Journal  of  Agricultural  Research.    Jan.  1914,  pp.  275-291.)    Price,  25  cents. 
Injury  to  Seed  Wheat  Resulting  from  Drying  After  Disinfection  with  Formaldehyde. 

(In  Journal  of  Agricultural  Research.     Nov.  1, 1920,  pp.  209-244.)    Price,  10  cents. 
Yellow-berry  in  Hard  Winter  Wheat.     (In  Journal  of  Agricultural  Research.    Nov.  1, 

1919,  pp.  155-169.)    Price,  20  cents. 
Rust  in  Seed  Wheat  and  Its  Relation  to  Seedling  Infection.    (In  Journal  of  Agri- 
cultural Research.    June  15,  1920,  pp.  257-277.)     Price,  25  cents. 
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INTRODUCTION. 

The  main  purpose  of  home-sewerage  works  is  to  get  rid  of  sewage 

in  such  way  as  (1)  to  guard  against  the  transmission  of  disease 

germs  through  drinking  water,  flies,  or  other  means;  (2)  to  avoid 

creating  nuisance.    What  is  the  best  method  and  what  the  best  outfit 

are  (juestions  not  to  be  answered  offhand  from  afar.    A  treatment 

that  is  a  success  in  one  location  may  be  a  failure  in  another.     In 

very  instance  decision  should  be  based  upon  field  data  and  full 

nowledge  of  the  local  needs  and  conditions.    An  installation  planned 

rom  assumed  conditions  may  work  harm.    The  householder  may  be 

isled  as  to  tlie  purification  and  rely  on  a  protection  that^is  not  real. 

iHo  may  anticipate  little  or  no  odor  and  find  a  nuisance  has  been 

preated. 

PLANS  AND  ADVICE. 


Though  specific  plans  can  not  be  sent  in  the  absence  of  definite  in- 
formation, and  though  plans  and  specifications  can  not  be  prepared 
o  meet  individual  requirements,  the  Division  of  Agricultural  Engi- 
leering,  Bureau  of  Public  Eoads,  gladly  gives  such  help  as  is  pos- 
ible.  To  those  who  contemplate  installing  sewerage  works  on  farms 
nd  who  furnish  the  information  outlined  under  the  caption  "  Field 
ata,"  on  page  52,  plans,  advice,  or  suggestions  wall  be  sent.  Local 
equirements  are  frequently  met  or  approximated  by  one  of  the  de- 
igns on  hand ;  working  drawings  in  the  form  of  blue  prints  will  then 
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be  furnished.  Sometimes  the  designs,  slightly  modified,  may  suit  the 
needs.  In  other  instances  it  is  sufficient  to  send  published  bulletins 
.or  give  written  suggestions  of  a  practical  nature. 

SEWAGE,  SEWERS,  AND  SEWERAGE  DEFINED. 

Human  excrements  (feces  and  urine)  as  found  in  closets  and  privy 
vaults  are  known  as  night  soil.  These  wastes  may  be  flushed  away 
with  running  water,  and  there  may  be  added  the  discharges  from 
washbasins,  bathtubs,  kitchen  and  slop  sinks,  laundry  trays,  washing 
vats,  and  floor  drains.  This  refuse  liquid  product  is  sewage,  and  the 
underground  pipe  which  conveys  it  is  a  sewer.  Since  sewers  carry 
foul  matter  they  should  be  water-tight,  and  this  feature  of  their 
construction  distinguishes  them  from  drains  removing  relatively 
pure  surface  or  ground  water.  Sewerage  refers  to  a  system  of 
sewers,  including  the  pipes,  tanks,  disposal  works,  and  appur- 
tenances. 

NATURE  AND  QUANTITY  OF  SEWAGE. 

Under  average  conditions  a  man  discharges  daily  about  3J  ounces 
of  moist  feces  and  40  ounces  of  urine,  the  total  in  a  year  approximat- 
ing 992  pounds.^  Feces  consist  largely  of  water  and  undigested  or 
partially  digested  food ;  by  weight  it  is  77.2  per  cent  water .^  Urine 
is  about  96.3  per  cent  water.^ 

The  excrements  constitute  but  a  small  part  of  ordinary  sewage. 
In  addition  to  the  excrements  and  the  daily  water  consumption  of 
perhaps  40  gallons  per  person  are  many  substances  entering  into 
the  economy  of  the  household,  such  as  grease,  fats,  milk,  bits  of  food, 
meat,  fruit,  and  vegetables,  tea  and  coffee  grounds,  paper,  etc.  This 
complex  product  contains  mineral,  vegetable,  and  animal  substances, 
both  dissolved  and  undissolved.  It  contains  dead  organic  matter 
and  living  organisms  in  the  form  of  exceedingly  minute  vegetative 
cells  (bacteria)  and  animal  cells  (protozoa).  These  low  forms  of 
life  are  the  active  agents  in  destroying  dead  organic  matter. 

The  bacteria  are  numbered  in  billions  and  include  many  species, 
some  useful  and  others  harmful.  They  may  be  termed  tiny  scaven- 
gers, which  under  favorable  conditions  multiply  with  great  rapidity, 
their  useful  work  being  the  oxidizing  and  nitrifying  of  dissolved 
organic  matter  and  the  breaking  down  of  complex  organic  solids  to 
liquids  and  gases.  Among  the  myriads  of  bacteria  are  many  of  a 
virulent  nature.  These  at  any  time  may  include  species  which  are 
the  cause  of  well-known  infections  and  parasitic  diseases.  / 

1  Practical  Physiological  Chemistry,  by  Philip  B.  Hawk,  1916,  pp.  221,  359.  ' 

2  Agriculture,  by  F.  H.  Storer,  1894,  vol.  2,  p.  70. 
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SEWAGE-BORNE  DISEASES  AND  THEIR  AVOIDANCE. 

Any  spittoon,  slop  pail,  sink  drain,  urinal,  privy,  cesspool,  sewage 
lank,  or  sewage  distribution  field  is  a  potential  danger.  A  bit  of 
spit,  urine,  or  feces  the  size  of  a  pin  head  may  contain  many  hundred 
germs,  all  invisible  to  the  naked  eye  and  each  one  capable  of  produc- 
ing disease.  These  discharges  should  be  kept  away  from  the  food 
and  (hink  of  man  and  animals.  From  specific  germs  that  may  be 
carried  in  sewage  at  any  time  there  may  result  typhoid  fever,  tuber- 
culosis, cholera,  dysentery,  diarrhea,  and  other  dangerous  ailments, 
and  it  is  probable  that  other  maladies  may  be  traced  to  human  waste. 
From  certain  animal  parasites  or  their  eggs  that  may  be  carried  in 
sewage  there  may  result  intestinal  worms,  of  which  the  more  common 
are  the  hoolrvvorm,  roundworm,  whipworm,  eelworm,  tapeworm,  and 
seat  worm. 

Sewage,  drainage,  or  other  impure  water  may  contain  also  the 
causative  agents  of  numerous  ailments  common  to  live  stock,  such 
as  tul>erciilosis,  foot-and-mouth  disease,  hog  cholera,  anthrax,  gland- 
ers, and  stomach  and  intestinal  worms. 

Disease  germs  are  carried  by  many  agencies  and  unsuspectingly 
received  by  devious  routes  into  the  human  body.  Infection  may 
come  from  the  swirling  dust  of  the  railway  roadbed,  from  contact 
with  transitory  or  chronic  carriers  of  disease,  from  green  truck 
grown  in  gardens  fertilized  with  night  soil  or  sewage,  from  food 
prepared  or  touched  by  unclean  hands  or  visited  by  flies  or  vermin, 
from  milk  handled  by  sick  or  careless  dairymen,  from  milk  cans  and 
utensils  washed  with  contaminated  water,  or  from  cisterns,  wells, 
springs,  reservoirs,  irrigation  ditches,  brooks,  or  lakes  receiving  the 
surface  wash  or  the  underground  drainage  from  sewage-polluted  soil. 

Many  recorded  examples  show  with  certainty  how  typhoid  fever 
and  other  diseases  have  been  transmitted.  A  few  indicating  the 
responsibilities  and  duties  of  people  who  live  in  the  country  are 
cited  here. 

In  August,  1889,  a  sister  and  two  brothers  aged  18,  21,  and  23 
years,  respectively,  and  all  apparently  in  robust  health  dwelt  to- 
1  gether  in  a  rural  village  in  Columbiana  County,  Ohio.  Typhoid 
I  lever  in  particularly  virulent  form  developed  after  use  of  drinking 
I  water  from  a  badly  polluted  surface  source.  The  deaths  of  all  three 
j  occurred  within  a  space  of  10  days. 

In  September  and  October,  1899,  63  cases  of  typhoid  fever,  result- 
ing in  5  deaths,  occurred  at  the  Northampton  (Mass.)  insane  hos- 
{pital.  This  epidemic  was  conclusively  traced  to  celery,  which  was 
I  eaten  freely  in  August  and  was  grown  and  banked  in  a  plot  that 
Hhad  been  fertilized  in  the  late  winter  or  early  spring  with  the  solid 
'residue  and  scrapings  from  a  sewage  filter  bed  situated  on  the 
j  hospital  grounds. 
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Some  years  a<iro  Dr.  W.  W.  Skinner,  Bureau  of  Chemistry,  Depart- 
ment of  Agriculture,  investigated  the  cause  of  an  outbreak  of  typhoid 
fever  in  southwest  Virginia.  A  small  stream  meandered  through  a 
narrow  valley  in  which  five  lO-inch  wells  about  450  feet  deep  had 
been  drilled  in  limestone  formation.  The  wells  were  from  50  to  400 
feet  from  the  stream,  from  which,  it  was  suspected,  pollution  was 
reaching  the  Avells.  In  a  pool  in  the  stream  bed  approximately  one- 
fourth  mile  above  the  wells  several  hundred  pounds  of  common  salt 
were  dissolved.  Four  of  the  wells  were  cut  off  from  the  pump  and 
the  fifth  was  subjected  to  heavy  pumping.  The  Avater  discharged 
by  the  pump  was  examined  at  15-minute  intervals  and  its  salt  con- 
tent determined  over  a  considerable  period  of  time.  After  the  lapse 
of  several  15-minute  intervals  the  salt  began  to  rise  and  continued  to 
rise  until  the  maximum  was  approximately  seven  times  that  at  the 
beginning  of  the  test,  thus  proving  the  facility  with  which  pollution 
mav  pass  a  long  distance  underground  and  reach  deep  wells. 

Probably  no  epidemic  in  American  history  better  illustrates  the 
dire  results  that  may  follow  one  thoughtless  act  than  the  outbreak  of 
typhoid  fever  at  Plymouth,  Pa.,  in  1885.  In  January  and  February 
of  that  year  the  night  discharges  of  one  typhoid  fever  patient  were 
thrown  out  upon  the  snow  near  his  home.  These,  carried  by  spring 
thaws  into  the  public  water  supply,  caused  an  epidemic  running  from 
April  to  September.  In  a  total  population  of  about  8,000,  1,104  per- 
sons were  attacked  by  the  disease  and  114  died. 

Like  plants  and  animals,  disease  germs  vary  in  their  powers  of 
resistance.  Some  are  hardy,  others  succumb  easily.  Outside  the 
body  most  of  them  probably  die  in  a  few  days  or  weeks.  It  is  never 
certain  Avhen  such  germs  may  not  lodge  Avhere  the  immediate  sur- 
roundings are  favorable  to  their  life  and  reproduction.  Milk  is  one 
of  the  common  substances  in  Avhich  germs  multiply  rapidly.  The 
experience  at  Northampton  shows  that  tj^phoid-fcA^er  germs  may 
surAdve  several  months  in  garden  soil.  Laboratory  tests  by  the 
United  States  Public  Health  Service  showed  that  typhoid-fever 
germs  had  not  all  succumbed  after  being  frozen  in  cream  74  days. 
(Public  Health  Reports,  Feb.  8,  1918,  pp.  163-166.)  Ravenel  kept 
the  spores  of  anthrax  immersed  for  244  days  in  the  strongest  tanning 
fluids  Avithout  perceptible  change  in  their  vitality  or  virulence. 
(Annual  Report,  State  Department  of  Health,  Mass.,  1916,  p.  494.) 

Unsafe  practices. — Upon  thousands  of  small  farms  there  are  no 
privies  and  excretions  are  deposited  carelessly  about  the  premises. 
A  place  of  this  character  is  shoAvn  in  figure  1.  Upon  thousands  of 
other  farms  the  privy  is  so  filthy  and  neglected  that  hired  men  and 
visitors  seek  near-by  sheds,  fields,  and  Avoods.  X  privy  of  this  char- 
acter is  shoAvn  in  figure  2.  These  practices  and  conditions  exist  in 
every  section  of  the  country.     They  should  be  abolished. 

Deserving  of  severe  censure  is  the  old  custom  of  conveying  excre- 
ments or  scAvage  into  abandoned  Avells  or  some  convenient  stream. 
Such  a  practice  is  indecent  and  unsafe.  It  is  unnecessary  and  is 
contrary  to  the  laws  of  most  of  the  States. 
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Li ki' wise  < la ii«,a' roils  aiul  even  more  (lis«jjusting  is  the  old  custom  of 
using  human  excrement  or  sewage  for  the  fertilization  of  truck  land. 
Under  no  circumstances  should  such  wastes  be  used  on  land  devoted 
to  celery,  lettuce,  radishes,  cucumbei-s,  cabbages,  tomatoes,  melons, 
or  other  vegetables,  Wrries,  or  low-growing  fruits  that  are  eaten  raw. 
Disease  germs  or  particles  of  soil  containing  such  germs  may  adliere 
to  the  skins  of  vegetables  or  fruits  and  infect  the  eater. 

Upon  farms  it  is  necessary  to  dispose  of  excretal  wastes  at  no  great 
distance  from  the  dwelling.  The  ability  and  likelihood  of  flies 
carrying  disease  germs  direct  to  the  dinner  table,  kitchen,  or  pantry 
are  well  known.  Vermin,  household  pets,  poultry,  and  live  stock  may 
spread  such  germs.  For  these  reasons,  and  also  on  the  score  of  odor, 
farm  sewage  never  should  be  exposed. 


l"i»;.  1. — One  of  uiauy  faruis  iuckiug  the  simplest  sanitary  convenience. 

Important  safety  measure. — The  farmer  can  do  no  other  one  thing 
so  vital  to  his  own  and  the  public  health  as  to  make  sure  of  the  con- 
tinued purity  of  the  farm  water  supply.  Investigations  indicate 
that  about  three  out  of  four  shallow  wells  are  polluted  badly. 

Wells  and  springs  are  fed  by  ground  water,  which  is  merely  natu- 
ral drainage.  Drainage  water  usually  moves  with  the  slope  of  the 
land.  It  always  dissolves  part  of  the  mineral,  vegetable,  and  animal 
matter  of  the  ground  over  or  through  which  it  moves.  In  this  way 
impurities  are  carried  into  the  ground  water  and  may  reach  distant 
wells  or  springs. 

Th  I  great  safeguards  are  clean  ground  and  wide  separation  of  the 
well  from  probable  channels  of  impure  drainage  water.     It  is  not 
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enough  that  a  well  or  spring  is  50  or  150  feet  from  a  source  of  filth 
or  that  it  is  on  higher  ground.  Given  porous  ground,  a  seamy  ledge, 
or  long-continued  pollution  of  one  plat  of  land,  the  zone  of  contami- 
nation is  likely  to  extend  long  distances,  particularly  in  downhill 
directions  or  w^hen  the  water  is  low  through  drought  or  heavy  pump- 
ing.   Only  when  the  surface  of  the  water  in  a  well  or  spring  is  at  a 

higher  level  at  all  times  than  any  near- 
by source  of  filth  is  there  assurance 
of  safety  from  impure  seepage.  Some 
of  the  foregoing  facts  are  shown  dia- 
grammatically  in  figure  3.  Figure  4 
is  typical  of  those  insanitary,  poorly 
drained  barnyards  that  are  almost  cer- 
tain to  work  injury  to  wells  situated 
in  or  near  them.  Figure  5  illustrates 
poor  relative  location  of  privy,  cess- 
pool, and  well.  Figure  6  is  a  typical 
example  of  a  nuisance.  Accumula- 
tions of  filth  result  in  objectionable 
odor  and  noxious  drainage. 

Sewage  or  impure  drainage  water 
should  never  be  discharged  into  or 
upon  ground  draining  toward  a  well, 
spring,  or  other  source  of  water  supply. 
Neither  should  such  wastes  be  dis- 
charged into  openings  in  rock,  an 
abandoned  w^ell,  nor  a  hole,  cesspool, 
vault,  or  tank  so  located  that  pollu- 
tion can  escape  into  water-bearing 
earth  or  rock.  Whatever  the  system  of 
sewage  disposal,  it  should  be  entirely 
and  widely  separated  from  the  water 
supply.  Further  information  on  lo- 
cating and  constructing  wells  is  given 
in  Farmers'  Bulletin  941,  "  Water  Systems  for  Farm  Homes,"  copies 
of  which  may  be  had  upon  request  to  the  Division  of  Publications, 
Department  of  Agriculture. 

Enough  has  been  said  to  bring  home  to  the  reader  these  vital 
points : 

1.  Never  allow  the  farm  sewage  or  excrements,  even  in  minutest 
quantity,  to  reach  the  food  or  water  of  man  or  live  stock. 

2.  Never  expose  such  wastes  so  that  they  can  be  visited  by  flies  or 
other  carriers  of  disease  germs. 

3.  Never  use  such  wastes  to  fertilize  or  irrigate  vegetable  gar- 
dens. 


H 

^ 

.- 

'"  1' 

1 

^^Sfi 

j-'l^^f^MBSpM! 

BPR-nEI383 

Fig.  2. — The  rickety,  uncomfort- 
able, unspeakably  foul,  dangerous 
ground  privy.  Neglected  by  the 
owner,  shunned  by  the  hired  man, 
avoided  by  the  guest,  Who,  in 
preference,  goes  to  near-by  fields 
or  woods,  polluter  of  wells,  meet- 
ing place  of  house  flies  and  disease 
germs,  privies  of  this  character 
abide  only  because  of  man's  in- 
difference. 
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4.  Never  discharge  or  throw  such  wastes  into  a  stream,  pond,  or 
abandoned  well,  nor  into  a  gutter,  ditch,  or  tile  drainage  system, 
which  naturally  must  have  outlet  in  some  watercourse. 

HOW  SEWAGE  DECOMPOSES. 

AVhen  a  bottle  of  fresh  sewage  is  kept  in  a  warm  room  changes 
...vur  in  the  nppenrance  and  nature  of  the  liquid.    At  first  it  is  light 


Fio.  8. — How  an  apparently  good  weU  may  draw  foul  drainage.  Arrows  show  direction 
of  ground  water  muvement.  A-A,  I'sual  water  table  (surface  of  free  water  in  the 
ground)  ;  B-ii,  water  table  lowertnl  by  drought  and  pumping  from  well  D  ;  C-C,  water 
table  further  lowered  by  drought  and  heavy  pumping ;  E-F,  level  line  from  surface  of 
•ewage  iu  cesapooi.  WeU  D  ia  safe  until  the  water  table  is  lowered  to  E ;  further  lower- 
ing drawa  drainage  from  the  cesspool  and,  with  the  water  table  at  t'-C,  from  the  barn. 
The  location  of  well  0  reudera  It  unsafe  always. 

in  appearance  and  its  odor  is  slight.    It  is  well  supplied  with  oxygen, 
since  this  gas  is  always  found  in  waters  exposed  to  the  atmosphere. 


Fig.  4. — An  insanitary,  poorly  drained  barnyard.  (Board  of  Health,  Milwaukee.) 
Liquid  manure  or  other  foul  drainage  is  sure  to  leaCh  into  wells  situated  in  or  near 
barnyards  of  this  character. 

In  a  few  hours  the  solids  in  the  sewage  separate  mechanically  ac- 
cording to  their  relative  weights ;  sediment  collects  at  the  bottom,  and 

51201  °— 22 2  ^^"^ 
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a  greasy  film  covers  the  surface.  In  a  day's  time  there  is  an  enormous 
development  of  bacteria,  which  obtain  their  food  supply  from  the 
dissolved  carbonaceous  and  nitrogenous  matter.  As  long  as  free 
oxygen  is  present  this  action  is  spoken  of  as  aerobic  decomposition. 
There  is  a  gradual  increase  in  the  amount  of  ammonia  and  a  de- 
crease of  free  oxygen,  the  latter  going  to  support  bacterial  life. 
When  the  ammonia  is  near  the  maximum  and  the  free  oxygen  is  ex- 
hausted the  sewage  is  said  to  be  stale.  Following  exhaustion  of  the 
oxygen  supply,  bacterial  life  continues  profuse,  but  it  gradually 
diminishes  as  a  result  of  reduction  of  its  food  supply  and  the  poison- 
ous effects  of  its  own  wastes.    In  the  absence  of  oxygen,  the  bacterial 
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Fig,  5. — Poor  relative  locations  of  privy,  cesspool,  and  well.  (State  Department  of 
Health,  Massachusetts.)  Never  allow  privy,  cesspool,  or  sink  drainage  to  escape 
into  the  plot  of  ground  from  which  the  water  supply  is  taken. 

action  is  spoken  of  as  anaerobic  decomposition.  The  sewage  turns 
darker  and  becomes  more  offensive.  ijSuspended  and  settled  organic 
substances  break  apart  or  liquefy  later,  and  various  foul-smelling 
gases  are  liberated.  Sewage  in  this  condition  is  known  as  septic 
and  the  putrefaction  that  has  taken  place  is  called  septicization.  The 
odor  eventually  disappears,  and  a  dark,  insoluble,  mosslike  sub- 
stance remains  as  a  deposit.  Complete  reduction  of  this  deposit  may 
require  many  3^ears. 

IMPORTANCE  OF  AIR  IN  TREATMENT  OF  SEWAGE. 

Decomposition  of  organic  matter  by  bacterial  agency  is  not  a 
complete  method  of  treating  sewage,  as  will  be  shown  later  under 
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*  Septic  tanks/"*  It  is  sufficient  to  observe  here  that  in  all  practical 
methods  of  treatment  aeration  plays  a  vital  part.  The  air  or  the 
sewage,  or  l)oth,  must  be  in  a  finely  divided  state,  as  when  sewage 
percolates  through  the  interstices  of  a  porous,  air-filled  soil.  The 
principle  involved  was  clearly  sUited  30  years  ago  by  Hiram  F.  Mills, 
a  memU'r  of  the  Massachusetts  State  Board  of  Health.     In  discuss- 
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Fig.  6. — A  typical  oulsaDco.  (Board  of  Health,  Milwaukee.)  A  yard  like  this  is  an 
eyesore,  a  fire  menace,  a  breeding  place  for  mosquitoes  and  vermin,  a  refuge  for  rats 
and  mice,  a  source  of  noxious  odors  and  foul  drainage,  and  a  violation  of  every  sani- 
tation code. 

ing  the  intermittent  filtration  of  sewage  through  gravel  stones  too 
coarse  to  arrest  even  the  coarsest  particles  in  the  sewage  Mr.  Mills 
said:  "The  slow  movement  of  the  sewage  in  thin  films  over  the 
surface  of  the  stones,  with  air  in  contact,  caused  a  removal  for  some 
months  of  97  per  cent  of  the  organic  nitrogenous  matter,  as  Avell 
as  99  per  cent  of  the  bacteria." 

PRACTICAL  UTILITIES. 

I*revious  discussion  has  dealt  largely  with  basic  principles  of 
sanitation.  The  construction  and  operation  of  simple  utilities  em- 
bodying some  of  these  principles  are  discussed  in  the  following  order : 
(1)  Privies  for  excrements  only;  (2)  works  for  handling  wastes 
where  a  supply  of  water  is  available  for  flushing. 
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PIT   PRIVY. 

Figure  7  shows  a  portable  pit  privy  suitable  for  places  of  the 
character  of  that  shown  in  figure  1,  where  land  is  abundant  and 
cheap,  and  in  such  localities  has  proved  practical.  It  provides,  at 
minimum  cost  and  with  least  attention,  a  fixed  place  for  depositing 
excretions  where  the  filth  can  not  be  tracked  by  man,  spread  by 
animals,  reached  by  flies,  nor  washed  by  rain. 

The  privy  is  light  and  inexpensive  and  is  placed  over  a  pit  in  the 
ground.  When  the  pit  becomes  one-half  or  two-thirds  full  the  privy 
is  drawn  or  carried  to  a  new  location.  The  pit  should  be  shallow, 
preferably  not  over  2J  feet  in  depth,  and  never  should  be  located  in 
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Fig.  7. — Portable  pit  privy.  For  use  where  land  is  abundant  and  cheap,  but  unless 
handled  with  judgment  can  not  be  regarded  as  safe.  The  privy  is  mounted  on  run- 
ners for  convenience  in  moving  to  new  locations. 

wet  ground  or  rock  formation  or  where  the  surface  or  the  strata  slope 
toward  a  well,  spring,  or  other  source  of  domestic  water  supply.  Be- 
sides standing  on  lower  ground  the  pit  should  never  be  within  200 
feet  of  a  well  or  spring.  Since  dryness  in  the  pit  is  essential,  the 
ground  should  be  raised  slightly  and  10  or  12  inches  of  earth  should 
be  banked  and  compacted  against  all  sides  to  shed  rain  water.  The 
banking  also  serves  to  exclude  flies.  If  the  soil  is  sandy  or  gravelly, 
the  pit  should  be  lined  with  boards  or  pales  to  prevent  caving.  The 
privy  should  be  boarded  closely  and  should  be  provided  with  screened 
openings  for  ventilation  and  light.  The  screens  may  consist  of 
standard  galvanized  or  black  enameled  wire  cloth  having  14  squares 
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to  the  inch.  The  whole  seat  shouhl  be  easily  removable  for  cleaning. 
A  little  l(K:>se  absorbent  soil  should  be  added  daily  to  the  accumu- 
lation in  the  pit,  and  when  a  pit  is  abandoned  it  should  be  filled 
immediately  with  dry  earth  mounded  to  shed  water. 

A  pit  privy  for  use  in  field  work,  consisting  of  a  framework  of 
I -inch  iron  pipe  for  corner  posts  connected  at  the  top  with  :J-inch 
iron  rods  l)ent  at  the  ends  to  right  angles  and  hung  with  curtains  of 
unbleached  muslin,  is  described  in  Public  Health  Report  of  the 
United  States  Public  Health  Service,  July  26, 1918. 

A  pit  privy,  even  if  moved  often,  can  not  be  regarded  as  safe. 
The  danger  is  that  accumulations  of  waste  may  overtax  the^purify- 
ing  capacity  of  the  soil  and  the  leachings  reach  wells  or  springs. 
Sloping  ground  is  not  a  guaranty  of  safety ;  the  great  safeguard  lies 
in  locating  the  privy  a  long  distance  from  the  water  supply  and  as 
far  below  it  as  possible. 

SANITARY  PRIVY. 

The  next  step  in  evolution  is  the  sanitary  privy.  Its  construction 
must  be  such  that  it  is  practically  impossible  for  filth  or  germs  to 
be  spread  above  ground,  to  escape  by  percolation  underground,  or  to 
be  accessible  to  flies,  vermin,  chickens,  or  animals.  Furthermore,  it 
must  be  cared  for  in  a  cleanly  manner,  else  it  ceases  to  be  sanitary. 
To  secure  these  desirable  ends  sanitarians  have  devised  numerous 
types  of  tight-receptacle  privy.  Considering  the  small  cost  and  the 
proved  value  of  some  of  these  types,  it  is  to  be  regretted  that  few 
are  seen  on  American  farms. 

The  container  for  a  sanitary  privy  may  be  small — for  example,  a 
galvanized-iron  pail  or  garbage  can,  to  be  removed  from  time  to 
time  by  hand ;  it  may  be  large,  as  a  barrel  or  a  metal  tank  mounted 
for  moving:  or  it  may  be  a  stationary  underground  metal  tank  or 
masonry  vault.  The  essential  requirement  in  the  receptacle  is  per- 
manent water-tightness  to  prevent  pollution  of  soils  and  wells. 
Wooden  pails  or  boxes,  which  warp  and  leak,  should  not  be  used. 
Where  a  vault  is  used  it  should  be  shallow  to  facilitate  emptying 
and  cleaning.  Moreover,  if  the  receptacle  should  leak  it  is  better 
that  the  escape  of  liquid  should  be  in  the  top  soil,  where  air  and  bac- 
terial life  are  most  abundant. 

Sanitary  privies  are  classified  according  to  the  method  used  in 
treating  the  excretions,  as  dry  earth,  chemical,  liquefying. 

DRY-EARTH  PRIVY. 

Pail  type. — A  very  serviceable  pail  privy  is  shown  in  figures  8  and  9. 
The  method  of  ventilation  is  an  adaptation  of  a  system  that  has 
proved  very  effective  in  barns  and  other  buildings  here  and  abroad. 
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A  flue  with  a  clear  opening  of  16  square  inches  rises  from  the  rear 
of  the  seat  and  terminates  above  the  ridgepole  in  a  cowl  or  small 
roofed  housing.  Attached  to  this  flue  is  a  short  auxiliary  duct,  4  by 
15  inches,  for  removing  foul  air  from  the  top  of  the  privy.  In  its 
upper  portion  on  the  long  sides  the  cowl  is  open,  allowing  free 
movement  of  air  across  the  top  of  the  flue.  In  addition  the  long 
sides  of  the  cowl  are  open  below  next  to  the  roof.  These  two  open- 
ings, with  the  connecting  vertical  air  passages,  permit  free  upward 
movement  of  air  through  the  cowl,  as  indicated  by  the  arrows.  The 
combined  effect  is  to  create  draft  from  beneath  the  seat  and  from  the 
top  of  'the  privy.  The  ventilating  flue  is  2  by  8  inches  at  the  seat 
and  4  by  4  inches  5  feet  above.     The  taper  slightly  increases  the 
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PERSPECTIVE 
Fig.  8. — Pall  privy.     Well  constructed, 


ventilated,  and  screened 
sanitary  and  unobjectionable. 


PERSPECTIVE  OF  FRAMING 

With  proper  care 


labor  of  making  the  flue,  but  permits  a  2-inch  reduction  in  the  length 
of  the  building. 

In  plan  the  privy  is  4  by  4J  feet.  The  sills  are  secured  to  durable 
posts  set  about  4  feet  in  the  ground.  The  boarding  is  tight,  and  all 
vents  and  windows  are  screened  to  exclude  insects.  The  screens  may 
be  the  same  as  for  pit  privies  or,  if  a  more  lasting  material  is  de- 
sired, bronze  or  copper  screening  of  14  squares  to  the  inch  may  be  used. 
The  entire  seat  is  hinged,  thus  permitting  removal  of  the  receptacle 
and  facilitating  cleaning  and  washing  the  underside  of  the  seat  and 
the  destruction  of  spiders  and  other  insects  which  thrive  in  dark,  un- 
clean places.  The  receptacle  is  a  heavy  galvanized-iron  garbage  can. 
Heavy  brown-paper  bags  for  lining  the  can  may  be  had  at  slight 
cost,  and  their  use  helps  to  keep  the  can  clean  and  facilitates  empty- 
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ing.  Painting  with  black  asphaltum  serves  a  similar  purpose  and 
protects  the  can  from  rust.  If  the  contents  are  frozen,  a  little  heat 
releases  them.  Of  nonfreezing  mixtures  a  strong  brine  made  witl) 
common  salt  or  calcium  chloride  is  effective.  Two  and  one-half  to  3 
pounds  of  either  thoroughly  dissolved  in  a  gallon  of  water  lowers  the 
freezing  point  of  the  mixture  to  about  zero.  Denatured  alcohol  or 
wood  alcohol  in  a  25  per  cent  solution  has  a  like  low  freezing  point 
and  the  additional  merit  of  being  noncorrosive  of  metals.  The  can 
should  be  emptied  frequently  and  the  contents  completely  buried  in 
a  thin  layer  by  a  plow  or  in  a  shallow  hand-dug  trench  at  a  point 
below  and  remote  from  w^ells  and  springs.  Wherever  intestinal  dis- 
ease exists  the  contents  of  the  can  should  be  destroyed  by  burning 

or  made  sterile  before  burial  by  boil- 
ing or  by  incorporation  with  a  strong 
chemical  disinfectant. 

A  privy  ventilated  in  the  manner 
before  described  is  shown  in  figure 
10.  The  cowl,  however,  is  open  on 
four  sides  instead  of  two  sides  as 
shown  in  figures  8  and  9.  The  work- 
ing drawings  (fig.  8  and  9)  show  that 
the  construction  of  a  privy  of  the 
kind  is  not  difficult.  Figure  11  gives 
three  suggestions  whereby  a  privy  may 
be  conveniently  located  and  the  ap- 
proach screened  or  partially  hidden  by 
latticework,  vines,  or  shrubbery. 

Vault  type. — A  primitive  and  yet 
serviceable  three-seat  dry-earth  privy 
of  the  vault  type  is  shown  in  figure  12. 
This  privy  was  constructed  in  1817 
upon  a  farm  at  Westboro,  Mass.  The 
vault,  made  of  bricks,  was  6  feet  long  by  5  feet  wi(|e,  and  the  bottom 
was  1  foot  below  the  surface  of  the  ground.  The  brickwork  was  laid  in 
mortar,  and  the  part  below  the  ground  surface  was  plastered  on  the  in- 
side. The  outside  of  the  vault  was  exposed  to  light  and  air  on  all 
four  sides.  Across  the  long  side  of  the  vault  in  the  rear  was  a  door 
SAvinging  upward  through  which  the  night  soil  was  removed  two  or 
three  times  a  year,  usually  in  the  spring,  summer,  and  fall,  and 
hauled  to  a  near-by  field,  where  it  was  deposited  in  a  furrow,  just 
ahead  of  the  plow. 

Especial  attention  is  called  to  the  shallowness  of  the  vault  and  the 
lightened  labor  of  cleaning  it  out.  The  swinging  door  at  the  rear 
facilitated  the  sprinkling  of  dry  soil  or  ashes  over  the  contents  of  the 
vault,  thus  avoiding  the  necessity  of  carrying  dirt  and  dust  into  the 


Fig.   jo. — A  well-ventilated  privy  in 
Montana. 
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buildint;  and  dust  settling  upon  the  seat.  This  privy  was  in  use  for 
nearly  100  years  without  renewal  or  repairs.  When  last  seen  the 
original  seat,  which  always  was  kept  painted,  showed  no  signs  of 
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decay.  Modern  methods  would  call  for  a  concrete  vault  of  guar- 
anteed water-tightness,^  proper  ventilation  and  screening,  and  hing- 
ing the  seat. 

"  Directions  for  mixing  and  placing  concrete  to  secure  water-tightness  are  contained  in 
an  article  entitled   "  Securing  a  drj-  cellar,"  U.   S.  Department  of  Agriculture   Yearbook, 
1919 ;  published  also  as  Yearbook  Separate  No.  824,  and  obtainable  for  10  cents  from  the 
Superintendent  of  Documents,  Government  Printing  Office,  Washington,  D.  C. 
51201°— 22 3 
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Working  drawings  for  a  very  convenient  well-built  two-seat  vault 
privy  are  reproduced  in  figures  13  and  14.  The  essential  features  are 
shown  in  sufficient  detail  to  require  little  explanation.  With  con- 
crete mixtures  of  1 : 2 : 3  (1  volume  cement,  2  volumes  sand,  3  volumes 

stone)    for  the   vault   and 

1:2:4  for  the  posts  there 
will  be  required  a  total  of 
about  2  cubic  yards  of  con- 
crete, taking  3^  barrels  of 
cement,  1  cubic  yard  of 
sand,  and  IJ  cubic  yards  of 
broken  stone  or  screened 
gravel.  The  stone  or 
gravel  should  not  exceed  1 
inch  in  diameter,  except 
that  a  few  cobblestones 
may  be  embedded  where 
the  vault  wall  is  thickest, 
thus  effecting  a  slight  sav- 
ing of  materials. 

CHEMICAL  CLOSET. 

A  type  of  sanitary  privy 
in  which  the  excrements  are 
received  directly  into  a 
water-tight  receptacle  con- 
taining chemical  disinfect- 
ant is  meeting  with  consid- 
able  favor  for  camps,  parks, 
rural  cottages,  schools, 
hotels,  and  railway  stations. 
These  chemical  closets,*  as 
they  are  called,  are  made 
in  different  forms  and  are 
known  by  various  trade 
names.  In  the  simplest 
form  a  sheet-metal  recepta- 
cle is  concealed  in  a  small 
metal  or  wooden  cabinet,  and  the  closet  is  operated  usually  in  much 
the  same  manner  as  the  ordinary  pail  privy.  These  closets  are  very 
simple  and  compact,  of  good  appearance,  and  easy  to  install  or  move 

*  Among  publications  on  chemical  closets  are  the  following :  "  Chemical  Closets,"  Re- 
print No.  404  from  the  Public  Health  Reports,  U.  S.  Public  Health  Service,  Juno  29,  1917, 
pp.  1017-1020;  "The  Chemical  Closet,"  Engineering  Bulletin  No.  5,  Mich.  State  Board 
of  Health,  October,  1916;  Health  Bulletin,  Va.  Department  of  Health,  March,  1917,  pp. 
214-219. 


Fig.  12. — A  primitive  vault  privy  in  Massachu- 
setts. Note  the  tight,  shallow,  easily  cleaned 
vault.  A,  Brick  vault  5  by  6  feet,  bottom  about 
1  foot  in  the  ground  ;  B,  water-tight  plastering ; 
C,  rowlock  course  of  brick  ;  D,  door  hinged  at 
top ;  E  door  button ;  F,  three-pane  window 
hinged  at  top  ;  Q    passageway. 
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from  place  to  place.  In  another  type,  known  as  the  chemical  tank 
closet,  the  receptacle  is  a  steel  tank  fixed  in  position  underground  or 
in  a  basement.  The  tank  has  a  capacity  of  about  125  gallons  per 
seat,  is  provided  with  a  hand-operated  agitator  to  secure  thorough 
mixing  of  the  chemical  and  the  excretions,  and  the  contents  are 
bailed,  pumped,  or  drained  out  from  time  to  time. 


Chemical  closets,  like  every  form  of  privy,  should  be  well  installed, 
cleanly  operated,  and  frequently  emptied,  and  the  wastes  should  re- 
ceive safe  burial.  With  exception  of  frequency  of  empyting,  the 
same  can  be  said  of  chemical  tank  closets.  With  both  forms  of  closet 
thorough  ventilation  or  draft  is  essential,  and  this  is  obtained  usu- 
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ally  by  connecting  the  closet  vent  pipe  to  a  chimney  flue  or  extend- 
ing it  well  above  the  ridgepole  of  the  building.  The  contents  of  the 
container  should  always  be  submerged  and  very  low  temperatures 
guarded  against. 


9  -B 

a    a 


♦-      0) 


As  to  the  germicidal  results  obtained  in  chemical  closets,  few  data 
are  available.  A  disinfecting  compound  may  not  sterilize  more 
than  a  thin  surface  layer  of  the  solid  matter  deposited.  Experi- 
ments by  Dr.  Alvah  H.  Doty  with  various  agents  recommended  and 
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widely  used  for  the  bedside  sterilization  of  feces  showed  "that  at 

the  end  of  '20  hours  of  exposure  to  the  disinfectant  but  one-eighth 

of  an  inch  of  the  fecal  mass  was  disinfected."^ 

Plainly,  then,  to  destroy  all  bacterial  and  parasitic 

life  in  chemical  closets  three  things  are  necessary: 

(1)  A  very  powerful  agent;  (2)  permeation  of  the 

fecal   mass   by   the   agent;    (3)    retention   of   its 

strength  and  potency  until  permeation  is  complete. 

The  compounds  or  mixtures  commonly   used   in 

cliemical  closets  are  of  two  general  kinds:  First, 

those  in  which  some  coal-tar  product  or  other  oily 

disinfectant  is  used  to  destroy  germs  and  deodorize, 


Fig.  16. — Chemical  tank  closet  A,  Tank,  2  feet  3 
inches  by  4  feet  2  inches,  ^ -inch  iron,  seams 
welded,  capacity  125  gallons;  Bj.  14-inch  cov- 
ered opening  for  recharging  and  emptying  tank  ; 
C,  12-inch  galvanized  sheet-metal  tube ;  D, 
4-inch  sheet-metal  ventilating  pipe  extending 
above  ridge-pole  or  to  a  chimney ;  E,  agitator  or 
paddle. 


Pig.  15.— Chemical 
closet.  A,  Water- 
tight sheet -metal 
container ;  B,  metal 
or  wooden  cabinet ; 
C,  wooden  or  com- 
position seat  ring ; 
Z>,  hinged  cover;  E, 
3  or  4  inch  venti- 
lating flue  extend- 
ing 18  inches  above 
roof  or  to  a  chim- 
ney ;  Fy  air  inlets. 


leaving  the  solids 
little  changed  in 
form;  second, 
those  of  the  caus- 
tic class  that  dis- 
solve the  solids, 
1  which,  if  of  sufficient  strength  and  permeating  every  portion,  should 
destroy  most  if  not  all  bacterial  life.    Xot  infrequently  the  chemical 


« Annual  Report,  Mass.  State  Board  of  Health,  1914,  p.  727. 
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solution  is  intended  to  accomplish  disinfection,  deodorization,  and 
reduction  to  a  liquid  or  semiliquid  state. 

A  simple  type  of  chemical  closet  is  shown  in  figure  15,  and  the 
essential  features  are  indicated  in  the  notation.  These  closets  with 
vent  pipe  and  appurtenances,  ready  for  setting  up,  retail  for  $20 
and  upward.  A  chemical  tank  closet,  retailing  for  about  $80  per 
seat,  is  shown  in  figure  16. 

The  Department  of  Agriculture  occasionally  receives  complaints 
from  people  who  have  installed  chemical  closets,  usually  on  the 
score  of  odors  or  the  cost  of  chemicals. 

LIQUEFYING  CLOSET. 

Another  type  of  sanitary  privy,  known  as  a  liquefying  closet, 
makes  use  of  bacterial  action  as  an  aid  to  disposal.  The  excretions 
are  deposited  in  a  tight  receptacle  containing  water,  where  fermen- 
tation and  decomposition  reduce  a  large  part  of  the  organic  solids  to 
liquid  and  gaseous  forms.  Much  of  the  liquid  evaporates  and  the 
gases  diffuse,  so  that  the  volume  of  sewage  is  reduced  materially. 
More  or  less  insoluble  and  undigested  residue,  known  as  sludge,  grad- 
ually accumulates  at  the  bottom  of  the  receptacle,  which  from  time 
to  time  must  be  cleaned  out.  Disposal  of  the  partially  clarified  liquid 
and  the  sludge,  however,  involves  much  less  labor  than  would  be 
needed  to  handle  the  untreated  excrements. 

Liquefying  closets  have  been  used  many  years  with  fair  satisfac- 
tion. The  receptacle  sometimes  is  a  tight  brick  vault,  but  more  fre- 
quently a  barrel  or  hogshead  with  one  end  nearly  flush  with  the 
ground.  Over  this  is  mounted  the  seat,  sometimes  with  iron  bars 
beneath  to  prevent  accident  to  small  children,  and  the  whole  is  in- 
closed in  a  small  frame  house.  The  vault  usually  is  bailed  or  pumped 
out  two  or  three  times  a  year. 

Upon  farms  where  slope,  soil,  and  drainage  conditions  are  favor- 
able the  effluent  from  liquefying  closets  may  be  distributed  and 
aerated  by  means  of  drain  tile  laid  in  the  top  soil  or  in  shallow  beds 
filled  with  cinders,  coke,  gravel,  or  stone.  Figure  IT  shows  a  simple 
one-chamber  liquefying  closet  with  shallow  distribution  of  the  efflu- 
ent in  a  stone-filled  trench.  The  vault  or  tank  consists  of  vitrified 
sewer  pipe,  a  simple  and  cheap  construction.  Where  a  larger  vault 
is  required  concrete  or  brick  may  be  used,  the  usual  capacity  being 
12  or  13  gallons  to  a  person. 

Faults  in  liquefying  closets  are  objectionable  odor,  clogging  of 
the  screen  over  the  outlet,  or  insufficient  water  in  the  vault  to  insure 
proper  bacterial  action.  A  ventilating  pipe  should  be  provided 
extending  from  beneath  the  seat  to  above  the  roof.  The  outlet  pipe 
should  not  be  less  than  4  inches  in  diameter,  and  the  mesh  of  the 
screen  should  not  be  less  than  one-fourth  inch.     The  contents  of 
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CrossSection  of  DistributionTile 


Fig.  17. — Liquefying  closet.  A,  Excavation  about  3  feet  3  Inches  In  diameter;  B,  3-foot 
length,  vitrified  Y  branch,  24  by  4  inches  ;  C,  2-foot  length  of  24-inch  hard  burned 
drain  tile  or  vitrified  sewer  pipe ;  D,  4  by  4  inch  Y  branch ;  E,  1-foot  length  of 
4-inch  cast-iron  soil  pipe  ;  F,  concrete  bottom  making  water-tight  seal ;  G,  joints  made 
water  tight  by  use  of  a  strand  of  jute  or  oakum  and  rich  Portland  cement  mortar  or 
hot  bituminous  jointing  compound  ;  H,  submerged  outlet ;  /,  removable  strainer  with 
openings  4  inch  or  larger ;  J,  4-inch  removable  plug ;  K,  4-inch  drain  tile  laid  on  good 
slope  in  trench  about  15  inches  deep,  ends  of  tile  butting,  joints  covered  with  strips 
of  tarred  paper  extending  three-fourths  of  the  way  around  the  tile ;  L,  removable  seat 
supported  by  end  cleats ;  if,  4  by  4  inch  ventilating  fiue,  bottom  portion  removable ;  N, 
hinged  door  to  facilitate  bailing  out  sludge. 
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the  vault  should  be  diluted  with  water  at  intervals,  depending  upon 
the  number  of  persons  using  the  closet  and  the  rapidity  of  evapora- 
tion. Dilution  may  be  effected  by  pouring  in  1  or  2  gallons  with  a 
pail,  or  a  small  pipe  may  be  led  from  the  eaves  trough  of  the  closet 
to  the  vault.  The  effluent  may  be  light  colored  and  apparently  in- 
offensive, but  it  still  is  sewage,  and  therefore  the  distributing  tile 
never  should  be  laid  in  the  vicinity  of  a  well  or  spring. 

DISINFECTANTS  AND  DEODORANTS. 

Disinfection  is  the  destruction  of  disease  germs.  Sterilization  is 
the  destruction  of  all  germs  or  bacteria,  both  the  harmful  and  the 
useful.  Antisepsis  is  the  checking  or  restraining  of  bacterial 
growth.  Deodorization  is  the  destruction  of  odor.  Unfortunately 
in  practice  none  of  these  processes  may  be  complete.  The  agent  may 
be  of  inferior  quality,  may  have  lost  its  potency,  or  may  not  reach 
all  parts  of  the  mass  treated.  A  disinfectant  or  germicide  is  an 
agent  capable  of  destroying  disease  germs ;  an  antiseptic  is  an  agent 
merely  capable  of  arresting  bacterial  growth,  and  it  may  be  a  dilute 
disinfectant;  a  deodorant  is  an  agent  that  tends  to  destroy  odor,  but 
whose  action  may  consist  in  absorbing  odor  or  in  masking  the  origi- 
nal odor  with  another  more  agreeable  one.^ 

Of  active  disinfecting  agents,  heat  from  fire,  live  steam,  or  boiling 
water  is  the  surest.  The  heat  generated  by  the  slaking  of  quick- 
lime has  proved  effective  with  small  quantities  of  excreta.  Results 
of  tests  by  the  Massachusetts  State  Board  of  Health^  show  that 
the  preferable  method  consists  in  adding  sufficient  hot  water  (120° 
to  140°  F.)  to  cover  the  excrement  in  the  receptacle,  then  adding 
small  pieces  of  fresh  strong  quicklime  in  amount  equal  to  about 
one-third  of  the  bulk  of  water  and  excrement  combined,  covering 
the  receptacle,  and  allowing  it  to  stand  1|  hours  or  longer. 

Among  chemical  disinfectants  a  strong  solution  of  sodium  hydrox- 
ide (caustic  soda)  or  potassium  hydroxide  (caustic  potash,  lye)  is 
very  effective  and  is  useful  in  dissolving  grease  and  other  organic 
substances.  Both  chemicals  are  costly,  but  caustic  soda  is  less  ex- 
pensive than  caustic  potash  and  constitutes  most  of  the  ordinary 
commercial  lyes.  Chlorinated  lime  (chloride  of  lime,  bleaching 
powder)  either  in  solution  or  in  powdered  form  is  valuable.  For 
the  disinfection  of  stools  of  typhoid-fever  patients  the  Virginia 
State  Board  of  Health^  recommends  thoroughly  dissolving  J 
pound  of  best  chloride  of  lime  in  1  gallon  of  water  and  allowing 

•Those  desiring  more  explicit  information  on  disinfectants  and  the  principles  of  disin- 
fection are  referred  to  U.  S.  Department  of  Agriculture  Farmers'  Bulletins  926,  "  Some 
Common  Disinfectants,"  and  954,  "  The  Disinfection  of  Stables,"  and  to  publications  of 
the  U.  S.  Public  Health  Service. 

'Annual  Report,  Mass.  State  Board  of  Health,  1914,  pp.  727-729. 

8  Health  Bulletin,  Va.  State  Board  of  Health,  June,  1917,  pp.  277-280. 
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the  solution  to  cover  the  feces  for  at  least  1  hour.  The  solution 
should  be  kept  in  well-stoppered  bottles  and  used  promptly,  cer- 
tainly within  2  or  3  days.  Copper  sulphate  (blue  vitriol,  bluestone) 
in  a  5  per  cent  solution  (1  pound  in  2^  jjallons  of  water)  is  a  good 
but  rather  costly  disinfectant.  None  of  the  formulas  here  given 
is  to  be  construed  as  fixed  and  precise.  Conditions  may  vary  the 
proportions,  as  they  always  will  vary  the  results.  The  reader  should 
remember  that  few,  if  any,  chemical  disinfectants  can  be  expected 
fully  to  disinfect  or  sterilize  large  masses  of  excrement  unless  the 
agent  is  used  repeatedly  and  in  liberal  quantities  or  mechanical 
means  are  employed  to  secure  thorough  incorporation. 

Among  deodorants  some  of  the  drying  powders  mentioned  below 
possess  more  or  less  disinfecting  power.  Chloride  of  lime,  though 
giving  off  an  unpleasant  odor  of  chlorine,  is  employed  extensively. 
Lime  in  the  form  of  either  ({uicklime  or  milk  of  lime  (whitewash) 
is  much  used  and  is  an  active  disinfectant.  To  prepare  milk  of  lime 
a  small  quantity  of  water  is  slowly  added  to  good  fresh  quicklime 
in  lumps.  As  soon  as  the  quicklime  is  slaked  a  quantity  of  water, 
about  four  times  the  quantity  of  lime,  is  added  and  stirred  thor- 
oughly. \Mien  used  as  a  whitewash  the  milk  of  lime  is  thinned  as 
desired  with  water  and  kept  well  stirred.  Liberal  use  of  milk  of 
lime  in  a  vault  or  cesspool,  though  it  may  not  disinfect  the  contents, 
is  of  use  in  checking  bacterial  growth  and  abating  odor.  To  give  the 
best  results  it  should  be  used  frequently,  beginning  when  the  vault  or 
cesspool  is  empty.  Iron  sulphate  (green  vitriol,  copperas)  because 
of  its  affinity  for  ammonia  and  sulphides  is  used  as  a  temporary 
deodorizer  in  vaults,  cesspools,  and  drains;  1  pound  dissolved  in  4 
gallons  of  water  makes  a  solution  of  suitable  strength. 

PREVENTION   OF  PRIVY   NUISANCE. 

The  following  is  a  summary  of  simple  measures  for  preventing  a 
privy  from  becoming  a  nuisance : 

1.  Locate  the  privy  inconspicuously  and  detached  from  the 
dwelling. 

2.  Make  the  receptacle  or  vault  small,  shallow,  easy  of  access,  and 
water-tight. 

3.  Clean  out  the  vault  often.  Do  not  wait  until  excrement  has 
accumulated  and  decomposition  is  sufficiently  advanced  to  cause 
strong  and  foul  odors. 

4.  Sprinkle  into  the  vault»daily  loose  dry  soil,  ashes,  lime,  sawdust, 
ground  gypsum  (land  plaster) ,  or  powdered  peat  or  charcoal.  These 
will  absorb  liquid  and  odor,  though  they  may  not  destroy  disease 
germs. 

5.  Make  the  privy  house  rain-proof;  ventilate  it  thoroughly,  and 
screen  all  openings. 

51201°— 22 4 
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OBJECTION  TO  PRIVIES. 

All  the  methods  of  waste  disposal  heretofore  described  are  open  to 
the  following  objections : 

1.  They  do  not  take  care  of  kitchen  slops  and  liquid  wastes  inci- 
dent to  a  pressure  water  system. 

2.  They  retain  filth  for  a  considerable  period  of  time  with  proba- 
bility of  odors  and  liability  of  transmission  of  disease  genus. 

3.  They  require  more  personal  attention  and  care  than  people  gen- 
erally are  willing  to  give. 

By  far  the  most  satisfactory  method  yet  devised  of  caring  for 
sewage  calls  for  a  supply  of  water  aad  the  flushing  away  of  all 
wastes  as  soon  as  created  through  a  water-tight  sewer  to  a  place 
where  they  undergo  treatment  and  final  disposal. 

KITCHEN-SINK  DRAINAGE. 

A  necessity  in  every  dwelling  is  effective  disposal  of  the  kitchen- 
sink  slops.  This  necessity  ordinarily  arises  long  before  the  farm 
home  is  supplied  with  water  under  pressure  and  the  conveniences 
that  go  with  it.  Hence  the  first  call  for  information  on  sewage  dis- 
posal is  likely  to  relate  merely  to  sink  drainage.  This  waste  water 
though  it  may  not  be  as  dangerous  to  health  as  sewage  containing 
human  excrements  is  still  a  menace  to  the  farm  well  and  capable  of 
creating  disagreeable  odor. 

The  usual  method  of  disposing  of  sink  slops  is  to  allow  them  to 
dribble  on  or  beneath  the  surface  of  the  ground  close  to  the  house. 
Such  drainage  should  be  taken  in  a  water-tight  carrier  at  least  100 
feet  downhill  from  the  well  and  discharged  below  the  surface  of  the 
ground.  Every  sink  should  be  provided  with  a  suitable  screen  to 
keep  all  large  particles  out  of  the  waste  pipe.  An  approved  form  of 
sink  strainer  consists  of  a  brass  plate  bolted  in  position  over  the  out- 
let and  having  at  least  37  perforations  not  larger  than  one-fourth 
inch  in  diameter.  Provided  a  sink  is  thus  equipped  and  is  given 
proper  care  and  the  land  has  fair  slope  and  drainage,  the  waste  water 
may  be  conducted  away  through  a  water-tight  sewer  and  distributed 
in  the  soil  by  means  of  a  short  blind  drain.  The  blind  drain  may  be 
conveniently  made  of  drain  tile  in  the  manner  shown  in  figure  17. 
A  simple  installation,  consisting  of  a  kitchen  sink  and  pump  and 
means  of  disposal  as  described,  is  shown  in  figure  18. 

CESSPOOLS. 

Where  farms  have  water  under  pressure  an  open  or  leaching  cess- 
pool is  a  common  method  of  disposing  of  the  sewage.  Ordinary 
cesspools  are  circular  excavations  in  the  ground,  lined  with  stone  or 
brick  laid  without  mortar.  They  vary  from  5  to  10  feet  in  diameter 
and  from  7  to  12  feet  in  depth.    Sometimes  the  top  is  arched  and 
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capped  at  the  <;rouiul  surface  by  a  cover  of  wood,  stone,  or  cast  iron. 
At  other  times  the  walls  are  carried  straight  up  and  boards  or  planks 
are  laid  across  for  a  cover,  and  the  entire  structure  is  hidden  with  a 
hedge  or  shrubl)ery. 

Except  under  the  most  favorable  conditions  the  construction  and 
use  of  a  cesspool  can  not  be  condemned  too  strongly.  They  are  only 
permissible  where  no  other  arrangement  is  possible.  Leaching  cess- 
pools especially  are  open  to  these  serious  objections : 

1.  Unless  located  in  porous  soil,  stagnation  is  likely  to  occur, 
and  failure  of  the  liquid  to  seep  away  may  result  in  overflow  on 


Fio.  18. — How  to  waste  kitchen-sink  drainage.  A,  Sink  ;  B,  waste  pipe ;  C,  trap  ;  Z),  clean- 
out;  E,  l>ox  filled  with  hay,  straw,  sawdust  excelsior,  coke,  or  other  insulating  ma- 
terial ;  F,  4-inch  vitrified  sewer-pipe,  hubs  u{^ill,  and  joints  made  water  tight  for  at 
least  100  tvct  downhill  from  a  well ;  O,  4-inch  vitrified  sewer  pipe,  hubs  downhill, 
Joints  slightly  open,  laid  in  an  18-inch  bed  of  coarse  sand,  gravel,  stone,  broken  brick, 
slag,  cinders,  or  coke ;  U,  strip  of  tarred  paper  on  burlap  or  a  thin  layer  of  hay, 
straw,  cornstalks,  brush,  or  sods,  grass  side  down  ;  /,  12  inches  of  natural  soil ;  J,  stone- 
fllled  pit.  As  here  illustrated,  water  is  drawn  by  a  pitcher  or  kitchen  pump  {K) 
through  a  12  or  li  inch  galvanized-iron  suction  pipe  (L)  from  a  cistern  (M).  The 
suction  pip^  should  be  laid  below  frost  and  on  a  smooth  upward  grade  from  cistern 
to  pump  and  be  provided  with  a  foot  valve  (N)  to  keep  the  pump  primed.  If  a  foot 
valve  is  used,  pump  and  pipe  must  be  safe  from  frost  or  other  means  than  tripping 
the  pump  be  provided  for  draining  the  system. 

the  surface  of  the  ground  and  the  creation  of  a  nuisance  and  a 
menace. 

2.  They  retain  a  mass  of  filth  in  a  decomposing  condition  deep  in 
the  ground  where  it  is  but  slightly  affected  by  the  bacteria  and  air 
of  the  soil.  In  seeping  through  the  ground  it  may  be  strained,  but 
there  can  be  no  assurance  that  the  foul  liquid  with  little  improvement 
in  its  condition  may  not  pass  into  the  ground  water  and  pollute 
wells  and  springs  situated  long  distances  away  in  the  direction  of 
underground  flow. 

For  the  purpose  of  avoiding  soil  and  ground-water  pollution  cess- 
pools have  been  made  of  water-tight  construction  and  the  contents 
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removed  by  bailing  or  pumping.  Upon  the  farm,  however,  this  type 
of  construction  has  little  to  recommend  it,  for  the  reason  that  facili- 
ties for  removing  and  disposing  of  the  contents  in  a  clean  manner  are 
lacking. 

In  some  instances  cesspools  have  been  made  water-tight,  the  out- 
flow being  effected  by  three  or  four  elbows  or  T-branches  set  in  the 
masonry  near  the  top,  with  the  inner  ends  turned  down  below  the 
water  surface,  the  whole  surrounded  to  a  thickness  of  several  feet 
with  stone  or  gravel  intended  to  act  as  a  filtering  medium.  Tests  of 
the  soil  water  adjacent  to  cesspools  of  this  type  show  that  no  reliance 
should  be  placed  upon  them  as  a  means  of  purifying  sewage,  the 
fatal  defects  being  constant  saturation  with  sewage  and  lack  of  air 
supply.  To  the  extent  that  the  submerged  outlets  keep  back  grease 
and  solid  matters  the  scheme  is  of  service  in  preventing  clogging 
of  the  pores  of  the  surrounding  ground. 

Where  the  ground  about  a  cesspool  has  become  clogged  and  water- 
logged, relief  is  often  secured  by  laying  several  lines  of  drain 
tile  at  shallow  depth,  radiating  from  the  cesspool.  The  ends  of  the 
pipes  within  the  cesspool  should  turn  down,  and  it  is  advantageous 
to  surround  the  lines  of  pipe  with  stones  or  coarse  gravel,  as  shown 
in  figures  17  and  18  and  discussed  under  "  Septic  tanks."  In  this 
way  not  only  is  the  area  of  percolation  extended,  but  aeration  and 
partial  purification  of  the  sewage  are  effected. 

Where  a  cesspool  is  located  at  a  distance  from  a  dwelling  and 
there  is  opportunity  to  lead  a  vent  pipe  up  the  side  of  a  shed,  barn, 
or  any  stable  object  it  is  advisable  to  do  so  for  purposes  of  ven- 
tilation. Where  the  conditions  are  less  favorable  it  may  be  best, 
because  of  the  odor,  to  omit  any  direct  vent  pipe  from  the  cesspool 
and  rely  for  ventilation  on  the  house  sewer  and  main  soil  stack  ex- 
tending above  the  roof  of  the  house. 

Cesspools  should  be  emptied  and  cleaned  at  least  once  a  year  and 
the  contents  given  safe  burial  or,  with  the  requisite  permission, 
wasted  in  some  municipal  sewerage  system.  After  cleaning,  the 
walls  and  bottom  may  be  treated  with  a  disinfectant  or  a  deodorant. 

SEPTIC  TANKS. 

A  tight,  underground  septic  tank  with  shallow  distribution  of  the 
effluent  in  porous  soil  generally  is  the  safest  and  least  troublesome 
method  of  treating  sewage  upon  the  farm,  while  at  the  same  time 
more  or  less  of  the  irrigating  and  manurial  value  of  the  sewage  may 
be  realized. 

The  late  Prof.  Kinnicutt  used  to  say  that  a  septic  tank  is  "  simply 
a  cesspool,  regulated  and  controlled."  The  reactions  described  under 
the  captions  "How  sewage  decomposes,"  "Liquefying  closet,"  and 
"  Cesspools  "  take  place  in  septic  tanks. 
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In  all  sewap:e  tanks,  whatever  their  size  and  shape,  a  portion  of 
the  solid  matter,  especially  if  the  sewage  contains  much  j^rease,  floats 
as  scum  on  the  liquid,  the  heavier  solids  settle  to  form  sludge,  while 
finely  divided  solids  and  matter  in  a  state  of  emulsion  are  held  in 
suspension.  If  the  sludge  is  retained  in  the  bottom  of  the  tank  and 
onverted  or  partly  converted  into  liquids  and  gases  the  tank  is  called 
a  septic  tank  and  the  process  is  known  as  septicization.  The  process 
is  sometimes  s{K)ken  of  as  one  of  digestion  or  rotting. 

History. — Prototypes  of  the  septic  tank  were  known  in  Europe 
nearly  50  years  ago.  Between  1876  and  1893  a  number  of  closed  tanks 
with  submerged  inlets  and  outlets  embodying  the  principle  of  storage 
of  sewage  and  liquefaction  of  the  solids  were  built  in  the  United  States 
and  Canada.  It  was  later  seen  that  many  of  the  early  claims  for  the 
septic  process  were  extravagant.  In  recent  years  septic  tanks  have 
been  used  mainly  in  small  installations,  or,  where  employed  in  large 
installations,  the  form  has  been  modified  to  secure  digestion  of  the 
sludge  in  a  separate  compartment,  thus  in  a  measure  obviating  dis- 
ailvantages  that  exist  where  septicization  takes  place  in  the  presence 
of  the  entering  fresh  sewage. 

Purposes. — The  purposes  of  a  septic  tank  are  to  receive  all  the  farm 
sewage,  as  defined  on  page  4,  hold  it  in  a  quiet  state  for  a  time, 
thus  causing  partial  settlement  of  the  solids,  and  by  nature's  proc- 
esses of  decomposition  insure,  as  fully  as  may  be,  the  destruction  of 
the  organic  matter. 

Limitations. — That  a  septic  tank  is  a  complete  method  of  sewage 
treatment  is  a  widespread  but  wrong  impression.  A  septic  tank 
does  not  eliminate  odor  and  does  not  destroy  all  organic  solids.  On 
the  contrary,  foul  odors  develop,  and  of  all  the  suspended  matter  in 
the  sewage  about  one-third  escapes  with  the  effluent,  about  one-third 
remains  in  the  tank,  and  about  one-third  only  is  destroyed  or  reduced 
to  liquids  and  gases.  The  effluent  is  foul  and  dangerous.  It  may  con- 
tain even  more  bacteria  than  the  raw  sewage,  since  the  process  in- 
volves intensive  growths.  As  to  the  effects  upon  the  growth  and  viru- 
lence of  disease  germs  little  is  known  definitely.  It  is  not  believed 
that  such  germs  multiply  under  the  conditions  prevailing  in  a  septic 
tank.  If  disease  germs  are  present  many  of  their  number  along  with 
other  bacteria  may  pass  through  with  the  flow  or  may  be  enmeshed 
in  the  settling  solids  and  there  survive  a  long  time.  Hence  the  farmer 
should  safeguard  wells  and  springs  from  the  seepage  or  discharges 
from  a  septic  tank  as  carefully  as  from  those  of  liquefying  closets 
and  cesspools. 

Further  treatment  of  effluents. — The  effluent  of  a  septic  tank  or  any 
other  form  of  sewage  tank  is  foul  and  dangerous.  Whether  or  not 
the  solids  are  removed  by  screening,  by  short  periods  of  rest,  as  in 
plain  or  modified  forms  of  settling  tanks,  or  by  longer  quiescence, 
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as  in  septic  tanks,  the  effluent  generally  requires  further  treatment 
to  reduce  the  number  of  harmful  organisms  and  the  liability  of 
nuisance.  This  further  treatment  usually  consists  of  some  mode  of 
filtration.  In  the  earliest  example  of  such  treatment  the  sewage 
>as  used  to  irrigate  land  by  either  broad  flooding  or  furrow  irriga- 
tion. By  another  method  the  sewage  is  distributed  underground  by 
means  of  drain  tile  laid  with  open  joints,  as  illustrated  in  figures 
17,  29,  and  32. 

Artificial  sewage  filters  are  composed  of  coarse  sand,  screened 
gravel,  broken  stone,  coke,  or  other  material,  and  the  sewage  is 
applied  in  numerous  ways.  Since  filtration  is  essentially  an  oxidiz- 
ing process  requiring  air,  the  sewage  is  applied  intermittently  in 
doses.^ 

If  properly  designed  and  operated,  filters  of  sand,  coke,  or  stone 
are  capable  of  excellent  results.  Under  the  most  favorable  condi- 
tions it  is  unwise  to  discharge  the  effluent  of  a  sewage  filter  in  the 
near  vicinity  of  a  source  of  water  supply.  Under  farm  conditions 
filters  are  usually  neglected  or  the  sewage  is  improperly  applied, 
resulting  in  the  clogging  and  befouling  of  sand  filters  and  the  dis- 
charge from  stone  filters  of  an  effluent  which  is  practically  as  danger- 
ous and  even  more  offensive  than  raw  sewage.  Moreover  unless  the 
filters  are  covered  there  are  likely  to  be  annoying  odors,  and  there 
is  always  the  possibility  of  disease  germs  being  carried  by  flies  where 
sewage  is  exposed  in  the  vicinity  of  dwellings.  Hence  it  seems  more 
practical  for  the  farmer,  avoiding  the  expense  of  earth  embankments 
or  masonry  sides  and  bottom  for  a  filter  bed,  to  waste  the  tank 
effluent  beneath  the  surface  of  such  area  of  land  as  is  most  suitable 
and  available.  This  method  of  applying  sewage  to  the  soil  or  sub- 
soil is  often  spoken  of  as  subirrigation,  but  subsoil  distribution  of 
sewage  is  different  in  principle  and  practice  from  subirrigation  for 
the  increase  of  crop  yields.  Subirrigation  is  rarely  successful  unless 
the  land  is  nearly  level,  the  top  soil  porous  and  underlaid  with  an 
impervious  stratum  to  hold  the  water  within  reach  of  plant  roots, 
and  unless  a  relatively  large  quantity  of  water  is  used  and  the  work 
is  skillfully  done.  On  the  other  hand,  the  quantity  of  sewage  on 
farms  being  small,  it  may  be  wasted  in  hilly  ground,  which  should  be 
as  porous,  deeply  drained,  and  dry  as  possible. 

Parts  of  a  system. — The  four  parts  of  a  septic-tank  installation  with 
subsurface  distribution  of  the  effluent  are  outlined  in  figure  19:  (1) 
The  house  sewer  from  house  to  tank;  (2)  the  sewage  tank  consisting 
of  one  or  more  chambers;   (3)  the  sewer  from  tank  to  distribution 

» Artificial  filters  of  various  types  are  well  described  and  illustrated  in  Public  Health 
Bulletin  No.  101,  "  Studies  of  Methods  for  the  Treatment  and  Disposal  of  Sewage — The 
Treatment  of  Sewage  from  Single  Houses  and  Small  Communities."  U.  S.  Public  Health 
Service,  December,  1919. 
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field;  (4)  the  distribution  field,  where  the  sewage  is  distributed  and 
wasted,  sometimes  called  the  absorption  Held.  These  parts  wdll  be 
discussed  in  the  order  named,  although  the  last  should  have  the  first 
consideration. 

House  sewer. — The  length  will  vary  with  the  slope  of  the  ground 
and  position  of  buildings,  well,  and  distribution  field.    Fifty  to  100 
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Fio.  19. — Parts  of  a  «eptic-tank  Installation. 

feet  is  a  fair  length :  a  greater  is  still  more  sanitary.  Wherever  pos- 
sible the  house  sewer  should  be  laid  straight  in  line  and  grade.  Fig- 
ure 20  shows  how  this  work  may  be  done.  Suppose  the  distance  from 
A  to  E  be  100  feet ;  that  grade  boards  be  set  25  feet  apart  crosswise 
of  the  trench  at  A,  B,  C,  D,  and  E ;  that  the  ground  at  A  be  4  feet 
lower  than  at  E ;  that  the  top  of  the  sewer  be  2J  feet  below  the  surface 


Fig.  20. — Setting  line  and  grade  for  house  sewer.     To  the  observer  at  A  the  top  edges 
of  tlxe  grade  boards  ^ppear  as  one ;  the  half-driven  nails  are  set  to  line. 

of  the  ground  at  A  and  44  feet  below  the  surface  of  the  ground  at  E ; 
the  fall  of  the  sewer  between  A  and  E  is  2  feet  (4+2J— 4J==2).  If 
the  fall  in  100  feet  be  2  feet,  in  25  feet  it  is  one-fourth  as  much,  or  6 
inches.  Hence,  grade  board  B  is  6  inches  higher  than  grade  board 
A,  C  is  6  inches  higher  than  B,  and  so  on  to  E.  The  top  edges  when 
all  the  boards  are  set  with  a  carpenter's  level  and  fastened  in  position 
should  be  in  line.     The  grade  thus  established  may  be  any  con- 
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venient  height  above  the  top  of  the  proposed  sewer,  and  the  measur- 
ing stick  used  to  grade  the  pipe  is  cut  accordingly.  This  height  is 
usually  a  certain  number  of  whole  feet.  Fixing  the  line  of  the  sewer 
is  a  mere  matter  of  settling  nails  in  the  top  edges  of  boards  A  and  E 
directly  over  the  center  of  the  proposed  sewer  and  tightly  stretching 
a  fish  line  or  grade  cord ;  nails  should  be  set  where  the  cord  crosses 
boards  B,  C,  and  D. 

If  the  cellar  or  basement  contains  plumbing  fixtures,  the  house 
sewer  should  enter  1  to  2  feet  below  the  cellar  floor.  If  all  plumbing 
fixtures  are  on  the  floors  above,  the  sewer  may  enter  at  no  greater 
depth  than  necessary  to  insure  protection  from  frost  outside  the  cel- 
lar wall.  Digging  the  trench  and  laying  the  pipe  should  begin  at  the 
tank  or  lower  end.  The  large  end  of  the  pipes,  called  the  hub,  should 
face  uphill,  and  the  barrel  of  each  pipe  should  have  even  bearing 
throughout  its  length.  Sufficient  earth  should  be  removed  from  be- 
neath the  hubs  to  permit  the  joints  to  be  made  in  a  workmanlike 
manner. 

The  house  sewer  may  be  vitrified  salt-glazed  sewer  pipe,  con- 
crete pipe,  or  cast-iron  soil  pipe.  The  latter,  with  poured  and  calked 
lead  joints  makes  a  permanently  water-tight  and  root-proof  sewer, 
which  always  should  be  used  where  the  vicinity  of  a  well  must  be 
passed ;  4,  5,  or  6-inch  pipe  may  be  used,  depending  mainly  on  the  fall 
and  in  less  degree  on  the  quantity  of  sewage  discharged.  As  a  meas- 
ure of  economy  the  4-inch  size  is  favored  for  iron  pipe.  If  vitrified 
pipe  is  used,  either  the  5  or  6  inch  size  is  preferable,  as  these  sizes  are 
made  straighter  than  the  4- inch  size  and  are  less  liable  to  obstruction. 
Of  the  two  the  5-inch  size  is  preferable.  The  fall  in  100  feet  should 
never  be  less  than  2  feet  for  4-inch  size,  IJ  feet  for  5-inch  size, 
1  foot  for  6-inch  size. 

Figure  21  shows  methods  of  making  good  joints.  A,  B,  C,  Z>,  E, 
F,  and  G  are  ordinary  sewer  pipe  joints;  ZT,  is  cast-iron  soil  pipe. 

A  shows  the  use  of  a  yarning  iron  to  pack  a  small  strand  of  jute  into  the 
joint  space,  thus  centering  the  pipes  and  preventing  the  joint  filler  running  inside. 
The  joint  surfaces  should  be  free  of  dirt  and  oil.  The  jute  is  cut  in  lengths  to 
go  around  the  pipe ;  a  small  strand  is  soaked  in  neat  Portland  cement  grout,  then 
twisted  and  wrapped  around  the  small  end  of  the  pipe  to  be  pushed  into  the 
hub  of  the  last  pipe  laid.  After  the  pipe  is  pushed  home  the  jute  is  packed 
evenly  to  a  depth  of  not  over  ^  inch,  leaving  about  1*  inches  for  the  joint  filler. 
Old  hemp  rope  or  oakum  dipped  in  liquid  cement  or  paper  may  be  used  in  place 
of  jute,  and  the  packing  may  be  done  with  a  thin  file  or  piece  of  wood. 

B  shows  the  use  of  a  rubber  mitten  or  glove  to  force  Portland  cement  mortar 
into  the  joint  space.  The  mortar  should  be  thoroughly  and  freshly  mixed  in  the 
proportion  of  one  volume  of  cement  to  one  volume  of  clean  sand  and  should  be 
pressed  and  tamped  to  fill  the  joint  completely. 

C  shows  a  section  of  finished  joint.  The  fresh  mortar  should  not  be  loosened 
or  disturbed  when  laying  the  next  pipe. 

D  shows  method  of  pouring  a  joint  with  grout,  which  is  quicker,  cheaper,  and 
better  than  using  a  rubber" mitten.  A  flexible  sheet-metal  form  or  mold,  oiled 
to  prevent  the  grout  sticking,  is  clamped  tightly  around  the  joint  and  is  com- 
pletely filled  with  grout  consisting  of  equal  parts  of  Portland  cement  and  clean 
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sniul  imxtu  ur\ ,  to  which  water  Is  adtleil  to  prcKhice  a  creainy  consistency.  The 
plpt's  should  not  \w  (listurl>e<l  anil  the  form  shouUl  not  be  removed  for  24  hours. 

/■;  shows  a  section  of  ^routtnl  joint,  well  rounded  out,  stron;::,  and  tight. 

F  shows  the  use  of  a  pii>e  jt»inter  for  pouring  a  hot  tiller.  The  pipe  jointer 
may  be  an  asl>estos  or  rubber  ruiuier  or  coUar  or  a  piece,  of  garden  hose  clamped 
around  the  i)\\te  leaving  a  small  triangular  opening  at  the  top.  The  jointer  is 
pres-stHl  firmly  against  the  hub,  antl  any  small  openings  between  the  jointer  and 
pIlH'  are  smeared  with  plastic  clay  to  prevent  leakage  of  the  filler.  A  clay  dike 
or  funnel  ab<»ut  3  inches  high  built  around  the  triangular  opening  greatly  aids 
rapid  and  complete  tilling  of  the  joint  space.  The  filler  may  be  a  commercially 
prepartHl  bitundnous  comi>ound  or  molten  sulphur  and  fine  sand.  The  former 
makes  a  slightly  elastic  Joint ;  the  latter  a  hard  unyielding  joint.  With  good 
workmanship  lM)th  kinds  of  Joint  are  practically  water-tight  and  root-proof, 
and  ("ost  alnmt  the  same  as  cement  mortar  joints.  The  filler  is  heated  in  an  iron 
kettle  over  a  W(km1,  coke,  or  coal  fire.  It  should  be  well  stirred,  and  when  at  a 
free  running  consistency  should  be  i>oured  with  a  ladle  large  enough  to  fill  the 
joint  completely  at  one  operation.  As  s<M)n  as  the  compound  cools  the  jointer 
is  remove*!.  Sulpliur-sand  filler  is  made  by  udxing  together  dry  and  melting 
equal  volumes  of  ordinary  powderetl  sulphur  aind  very  fine  clean  sand,  pre- 
ferably the  fin€»st  qulcksaind.  A  r>-in<'h  .ntnver  pipe  joint  requires  from  three-tenths 
to  lUne-tenths  of  a  iiound  (according  to  the  kind  of  pli)e)  of  sulphur,  worth  3  to 
6  cents  i»er  pound,  and  a  like  quantity  of  sand.  From  i  to  li  pounds  of  bitu- 
minous filler  art»  requlre<l  for  a  5-inch  pli)e  J«>int. 

G  shows  se<'tion  of  flnlshe<l  Joint. 

H  shows  the  use  of  a  i)ourIng  hulle  in  making  lead  joints  In  cast-iron  soil  pipe. 
This  pipe  is  In  lengths  to  lay  5  ft^'t.  and  the  metal  of  the  barrel  is  i  inch  thick. 
The  joint  Is  yarne<l  with  dry  Jute  or  oakum,  as  described  above,  and  is  poured 
full  with  molten,  soft,  pig  leaid  to  Ih»  afterwards  driven  tightly  with  hammer  and 
calking  tools.  AImuU  1  iK)und  of  lead  for  eaich  inch  In  diameter  of  pipe  is 
requlreil.  Prepaintl  cements  of  varying  conqxtsltion  have  prove<l  effective  and, 
as  they  require  no  calking,  are  e<*ononiIcal.  Among  the  l)est  is  a  finely  ground, 
thoroughly  mixed  iHunixuiiMl  of  Iron,  sulphur,  slag,  and  salt. 

/  is  a  homemade  piiH»  Jointer  or  clay  roll  for  use  In  p<mring  molten  lead.  A 
strand  of  jute  long  enough  to  encircle  the  pipe  and  the  ends  to  fold  back,  leaving 
an  opening  at  the  top,  is  c<»vered  with  clay  moLstenetl,  rolle<l,  and  worked  to  form 
a  plastic  rt)i)e  al)out  1  Inch  In  diameter.  The  jointer  gives  the  very  best  results 
but  must  be  frequently  niolstene<l  ami  worke<l  to  keep  the  clay  soft  and  pliable. 
The  Jointer  shown  in  F  is  frequently  used  for  pouring  lead  Joints. 

Obstructions  in  house  sewers  are  frequent.  Among  the  causes 
are  broken  pipes,  grade  insufficient  to  give  cleansing  velocities,  news- 
paper, rags,  garbage,  or  other  solids  in  the  sewage,  congealing  of 
grease  in  pipes  and  main  running  traps  (house  sewer  traps),  and 
poor  joint  construction  whereby  rootlets  grow  into  the  sewer  and 
choke  it.  Good  grade  and  good  construction,  with  particular  care 
given  to  the  joints,  will  avert  or  lessen  these  troubles.  The  sewer 
should  be  perfectly  straight,  with  the  interior  of  the  joints  scraped 
or  swabbed  smooth.  When  the  joint-filling  material  has  set,  the 
hollows  beneath  the  hubs  should  be  filled  with  good  earth  free  of 
stones,  well  tamped  or  puddled  in  place.  It  is  important  that  like 
material  be  used  at  the  sides  of  the  pipe  and  above  it  for  at  least 
1  foot.  The  back  filling  may  be  completed  with  scraper  or  plow. 
No  running  trap  should  be  placed  on  the  house  sewer,  because  it 
is  liable  to  become  obstructed  and  it  prevents  free  movement  of  air 
through  the  sewer  and  soil  stack.  'Conductors  or  drains  for  rain 
or  other  clean  water  should  never  connect  with  the  house  sewer, 
but  should  discharge  into  a  watercourse  or  other  outlet. 
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Where  obstruction  of  a  house  sewer  occurs,  use  of  some  of  the 
simple  tools  shown  in  figure  22  may  remedy  the  trouble.  It  is  not 
likely  that  farmers  will  have  these  appliances,  except  possibly  some 
of  the  augers ;  but  some  of  them  can  be  made  at  home  or  by  a  black- 
smith, and  most  of 
them  should  be  ob- 
tainable for  tempo- 
rary use  from  a  well- 
organized  town  or 
city  sewer  depart- 
ment. The  purpose  of 
the  several  tools 
shown  is  indicated  in 
the  notation. 

The  tank..— The 
septic  tank  should  be 
in  an  isolated  location 
at  least  50  to  100  feet 
from  any  dwelling. 
This  is  not  always 
possible,  because  of 
flat  ground,  but  in 
many  such  instances 
reasonable  distance 
and  fall  may  be  se- 
cured by  raising  both 
the  house  sewer  and 
tank  and  embanking 
them  with  earth. 
Cases  are  known 
where  tanks  adjoin 
ce  1 1  a  r  or  basement 
walls  and  the  top  of 
the  tank  is  used  as  a 
doorstep ;  in  other 
cases  tanks  have  been 
constructed  within 
buildings.  Such  prac- 
tices are  bad.  It  is 
difficulty  to  construct  an  absolutely  water-tight  masonry  tank,  and 
still  more  difficult  to  make  it  proof  against  the  passage  of  sewage  odors. 
In  Northern  States,  particularly  in  exposed  situations,  it  is  de- 
sirable to  have  the  top  of  the  tank  1  to  2  feet  underground,  thus 
promoting  warmth  and  uniformity  of  temperature  in  the  sewage. 


Fig.  21.^How  to  make  good  joints.     See  text  for  direc- 
tions and  specifications. 
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In  Southern  States  this  feature  is  less  important,  and  the  top  of  the 
tank  may  be  flush  with  the  «^roun(l.  Every  tank  should  be  tightly 
covered,  for  the  reason  above  stated  and  to  ^lard  against  the  spread 
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Fio.  22. — Sewer-cleanlng  tools — how  to  use  them.  A,  Ordinary  1|  or  2  inch  auger 
welded  to  a  piece  of  J -inch  extra-strong  wrought  pipe  about  5  feet  long ;  the  stem  is 
lengthened  by  adding  other  pieces  of  pipe  with  screw  couplings,  and  is  fitted  with  a 
pipe  handle  ;  all  cleaning  work  should  proceed  upstream  ;  B,  twist  or  open  earth  auger ; 
C,  ribbon  or  closed  earth  auger :  D,  spiral  or  coal  auger ;  E,  ship  auger ;  F,  root  cutter  ; 
O,  sewer  rods  with  hook  coupling,  usually  of  hickory  or  ash  1  or  1|  inches  in  diameter 
and  3  or  4  feet  long ;  H,  gouge  for  cutting  obstructions  ;  /,  scoop  for  removing  sand  or 
similar  material :  J,  claw,  and  K,  screw,  for  removing  paper  or  rags ;  L,  scraper : 
M,  wire  brush  for  removing  grease,  drawn  back  and  forth  with  a  wire  or  rope  ;  N, 
home-made  wire  brush  (for  a  5-inch  sewer  use  a  l^-inch  wooden  pole  to  which  is 
securely  tacked  a  piece  of  heavy  rubber,  canvas  or  leather  belting  or  harness  leather 
5 J  by  8  inches,  spirally  studded,  as  shown,  with  ordinary  wire  nails  IJ  inches  in 
length). 

of  odors,  the  transmission  of  disease  germs  by  flies,  and  accidents  to 
children. 

Considerable  latitude  is  allowable  in  the  design  and  construction 
of  septic  tanks.  No  particular  shape  or  exact  dimensions  can  be 
presented  for  a  given  number  of  people.    One  family  of  5  persons 
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may  use  as  much  water  as  another  famil}^  of  10  persons;  hence  the 
quantity  of  scAvage  rather  than  the  number  of  persons  is  the  better 
basis  of  design.  Exact  dimensions  are  not  requisite,  for  settlement 
and  septicization  proceed  whether  the  sewage  is  held  a  few  hours 
more  or  a  few  hours  less.  As  to  materials  of  construction  some  form 
of  masonry,  either  brick,  building  tile,  rubble,  concrete,  or  cement 
block,  is  employed  generally.  Vitrified  pipe,  steel,  and  wood  have 
been  used  occasionally. 

A  plant  for  use  all  year  round  should  have  two  chambers,  one  to 
secure  settlement  and  septicization  of  the  solids  and  the  other  to 
secure  periodic  discharge  of  the  effluent  by  the  use  of  an  automatic 
sewage  siphon.  The  first  chamber  is  known  as  the  settling  chamber, 
the  second  as  the  siphon  or  dosing  chamber.  The  siphon  chamber  is 
often  omitted  and  the  effluent  is  allowed  to  dribble  away  through  sub- 
surface tile,  as  illustrated  in  figures  17  and  18.  The  latter  procedure 
is  not  generally  advised,  but  may  be  permissible  where  the  land 
slopes  sharply  or  has  long  periods  of  rest,  as  at  summer  houses  and 
camps. 

The  septic  tanks  shown  in  this  bulletin  are  designed  to  satisfy 
the  following  conditions  : 

1.  Water  consumption  of  40  gallons  per  person  per  day  of  24 
hours. 

2.  A  detention  period  of  about  24  hours ;  that  is,  the  capacity  of  the 
settling  chamber  below  the  flow  line  is  approximately  equal  to  the 

quanity   of  sewage 


Doubfe plank  cover  —^ 


discharged  from  the 
house  in  24  hours. 
3.  Where  a  si- 
phon chamber  is 
provided,  its  size  is 
such  that  the  dose  of 
sewage  shall  be  ap- 
proximately equal 
to  20  gallons  per 
person;  that  is,  the 
capacity  of  the  si- 
phon chamber  be- 
tween the  discharge 
and  low-water  lines 
is  roughly  equal  to 
the  quantity  of  sew- 
age discharged  in 
12  hours. 

A  simple  one-chamber  brick  tank  suitable  for  a  household  discharg- 
ing 180  to  280  gallons  of  sewage  daily  is  shown  in  figure  23.  A 
small  two-chamber  tank  constructed  of  24-inch  vitrified  pipe,  suitable 
for  a  household  discharging  about  125  gallons  of  sewage  daily,  is 
shown  in  figure  24.  A  typical  two-chamber  concrete  tank  is  shown  in 
figure  25.    Excepting  the  submerged  outlet,  all  pipes  within  the  tank 


Fig.  23. — One-chamber  septic  tank — does  nothing  more 
than  a  tight  cesspool.  Brick  construction,  heavily  plas- 
tered inside ;  siae  suitable  for  180  to  280  gallons  of 
sewage  daily  (nominally  4  to  7  persons). 
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and  built  into  the  masonry  are  cast-iron  soil  pipe  with  cast-iron  fit- 
ting. Vitrified  or  concrete  sewer  pipe  and  specials  are  generally 
used  as  they  are  frequently  more  readily  obtainable  and  a  slight 
saving  in  first  cost  may  be  effected.  Cast  iron  is  less  liable  to  be 
broken  in  handling  or  after  being  set  rigidly  in  masonry,  and  the 
joints  are  more  easily  made  water-tight.  The  submerged  outlet  is 
midwa}'  of  the  depth  of  liquid  in  the  settling  chamber.  The  inside 
depth  of  the  siphon  chamber  is  the  drawing  depth  of  the  siphon 
plus  1  foot  5  inches. 

The  following  table  gives  the  principal  dimensions  with  quantities 
of  materials  for  four  sizes  of  tank  as  illustrated  in  figure  25 : 

Dimcnaiotm  and  quantities  for  septic  tanks. 


Number  of  penons. 


SeltUng  diambM'. 


Quantity 
of  WW-    Capacity 
•ffein        below 

24  houn. !  flow  line. 


I^enfth. 


180-480 


O^U.  Ft.  /». 
MO  4  0 
490  5  0 
0»         5     0 

8801        0     0 


Depth. 


jrr.  In. 

5  0 

5  6 

0  0 

«  0 


! 

Width. 

1 

w. 

X. 

Y. 

Ft.    In. 

In. 

Ft.   In. 

In. 

2     0 

6 

2     0 

4 

2      6 

6 

2      3 

4 

3     0 

8 

2      6 

5 

3      6 

8 

2      9 

5 

In, 


Num- 

! 

Quan- 
tity of 
sewace 
in  24 

hoUR.    1 

ber 
of 
per- 
sons. 

6 

10.-.. 
15.... 

ao.... 

Gall*. 
180-280 
320-480 
520-080 
720-060 

Siphon  dumber. 


Ft.  In. 
5  0 
8  0 
8     8 

10     0 


Ft.  In. 

2  8 

2  8 

2  10 

2  10 


Width. 


Ft.  In. 
2      0 

2  « 

3  0 
3      6 


C. 


Con- 
crete. 


Cu.fd*. 


^ 


Ce- 
ment. 


BbU. 


Sand. 


Cu.yds. 

2 
3 

^ 


stone. 


Cu.yds. 

P 

7 


Reinforcement 

in  top  slab 
(strip  of  heavy 
stock  fencing). 


Length.  Width, 


Ft. 


In. 


Siphons. — Reference  has  already  been  made  to  the  vital  importance 
qf  air  in  sewage  filtration.  If  the  spaces  within  a  filter  or  soil  are 
constantly  filled  with  water,  air  is  excluded,  and  the  action  of  the 
filtering  material  is  merely  that  of  a  mechanical  strainer  with  its 
clogging  tendency.  The  purpose  of  a  siphon  is  twofold:  (1)  To  se- 
cure intermittent  discharge,  thus  allowing  a  considerable  period  of 
time  for  one  dose  to  work  off  in  the  soil  and  for  air  to  enter  the  soil 
spaces  before  another  flush  is  received;  (2)  to  secure  distribution 
over  a  larger  area  and  in  a  more  even  manner  than  where  the  sewage 
is  allowed  to  dribble  and  produce  the  conditions  of  the  old-fashioned 
sink  drain — namely,  a  small  area  of  water-logged  ground. 

Three  types  of  sewage  siphon  are  shown  in  figure  26.  In  all,  the 
essential  principle  is  the  same :  A  column  of  air  is  entrapped  between 
two  columns  of  water;  when  the  water  in  the  chamber  rises  to  a 
predetermined  height,  called  the  discharge  line,  the  pressure  forces 
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Fig.  24. — Two-chamber  septic  tank,  simple  and  inexpensive.  Constructed  of  24-inch 
vitrified  sewer  pipe;  size  suitable  for  125  gallons  of  sewage  daily  (nominally  3  per- 
sons). A,  House  sewer;  B,  settling  chamber,  made  of  one  double  T  branch  and  one 
length  of  straight  pipe,  each  3  feet  long  and  2  feet  in  diameter,  supported  by  4  inches 
of  concrete,  all  joints  made  water-tight;  G,  submerged  outlet,  consisting  of  a  metal  T 
slipped  into  the  sewer-pipe  branch ;  D,  wire  screen,  4-inch  mesh ;  E,  siphon  chamber 
made  of  one  T  branch  3  feet  16ng  and  2  feet  in  diameter ;  F,  siphon  ;  G,  3-inch  over- 
flow ;  //,  sewer  to  distribution  field  ;  I,  tightcover  with  lifting  ring ;  J,  concrete  pro- 
tection around  sewer-pipe  hubs. 


'Steel  reinforcement  ^ 

r=#^)i)?^iiii=iHNin|t--JL-iL-^  mm 


Cost  iron  frame 
tight  cover 

'SIIINIIte|l)felill^llll*lf/l/sllll 


fOverflow 
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Disx:harge  fine  -»•?  ^^  \^ 
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-  w 


House 
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Fig.    25. — Typical   two-chamber   concrete   septic   tank.      (See   table   for   dimensions   and 
quantities  for  different  sizes.) 
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t)ut  the  confined  air,  destroying  the  balance  and  causing  a  rush  of 
water  through  the  siphon  to  the  sewer.  The  entire  operation  is  auto- 
niJitic  and  veiT  simple.  The  siphons  shown  are  oonunercial  products 
made  of  cast  iron ;  they  have  few  parts  and  none  that  move,  and  the 
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Diommter  of  siphon „„. . 

Diameter  of  outlet. 

Drawing  depth 

Depth  to  floor. 

Height  above  floor 

Clearance  under  bell 

Inside  bottom  of  outlet,  to  discharge  line. 

Discharge  line,  to  top  of  wall. 

Depth  of  outlet  sump.. 

Length  and  width  of  outlet  sump 
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Pig.  26. — Three  types  of  sewage  siphon.  The  table  gives  dimensions  for  setting  standard 
3  and  4  inch  siphons  ;  also  the  appropriate  size  and  grade  of  the  sewer  to  carry  the 
siphon  discharge. 

i whole  construction  is  simple  and  durable.  The  table  (fig.  26)  lists 
[Stock  sizes  adapted  to  farm  use.  Manufacturers  furnish  full  infor- 
'  mation  for  setting  their  siphons  and  putting  them  in  operation.  For 
example,  take  type  2,  figure  26:  (1)  Set  siphon  trap  (  U-shaped  pipe) 
plumb,  making  E  (height  from  floor  to  top  of  long  leg)  as  specified; 
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(2)  fill  siphon  trap  with  water  till  it  begins  to  run  out  at  B ;  (3) 
place  bell  in  position  on  top  of  long  leg,  and  the  siphon  is  ready  for 
service.    Do  not  fill  vent  pipe  on  side  of  bell. 

The  overhead  siphon,  type  3,  figure  26,  may  be  installed  readily 
in  a  tank  already  built  by  addition  of  an  outlet  sump.  If  properly 
set  and  handled,  sewage  siphons  require  very  little  attention  and 
flush  with  certainty.  Like  all  plumbing  fixtures  they  are  liable  to 
stoppage  if  rags,  newspaper,  and  similar  solids  get  into  the  sewage. 
If  fouling  of  the  sniffing  hole  or  vent  prevents  the  entrance  of  suffi- 
cient air  into  the  bell  to  lock  the  siphon  properly,  allowing  sewage 
to  dribble  through,  the  remedy  is  to  clean  the  siphon.  Siphons  are 
for  handling  liquid ;  sludge  if  allowed  to  accumulate  will  choke  them. 

Submerged  outlet. — The  purpose  of  a  submerged  outlet  is  to  take 
the  outflow  from  a  point  between  the  sludge  at  the  bottom  and  the 
floating  solids  or  scum.  The  outlet  in  figure  25  may  be  readily  made 
of  sheet  metal  by  a  tinsmith.  Wrought  iron  or  steel  pipe  with 
elbows    or  light  lead  pipe  may  be  used,  the  pipe  being  set  in  the 

W/'re  mesh  strips /Q'wide,  ^     H"  22"A^, ....       «.^ 

about  ^3  pound  per  square  foot^-^'i^-z^r'^r^rT^^'^^'"^  ^"^^ 
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Fig.  27. — Homemade  reinforced  concrete  covers.  (1)  Slabs  placed  crosswise  permit  un- 
covering tlie  whole  tank  for  cleaning,  but  as  inspection  is  somewhat  difficult,  cleaning 
is  the  more  likely  to  be  neglected;  (2)  manhole,  18  inches  square;  cover,  22  by  22  by  3 
inches  thick,  easy  to  make  and  to  slide  or  lift  from  the  opening. 

concrete  and  left  in  place.  Sometimes  a  galvanized  wire  screen 
(^-inch  mesh)  is  fitted  over  the  inner  end  to  prevent  large  solids 
leaving  the  settling  chamber  and  possibly  clogging  the  siphon  or 
distribution  tile.  If  a  screen  is  used  it  should  be  easily  removable 
for  cleaning. 

Manhole  frame  and  cover. — The  frame  and  cover  shown  in  figure  25 
are  stock  patterns  made  of  cast  iron  and  weighing  about  250  pounds 
per  set.  The  cover  is  21  inches  in  diameter;  it  is  tight  and,  on 
account  of  its  weight,  is  unlikely  to  be  disturbed  by  small  children. 
The  frame  or  rim  is  about  7  inches  high  and  31  inches  in  longest 
diameter.  If  desired,  light  cast-iron  cistern  or  cesspool  covers  ob- 
tainable from  plumbing  supply  houses,  home-made  slabs  of  rein- 
forced concrete  (see  fig.  27),  or  wooden  covers  (see  fig.  23)  may  be 
used. 

Overflow. — The  purpose  of  an  overflow  is  to  pass  sewage  to  the  dis- 
tribution field  should  the  siphon  stop  working.  The  overflow  (fig. 
25)  is  a  3-inch  riser  pipe  with  top  3  inches  above  the  discharge  line 
and  the  bottom  calked  or  cemented  into  the  side  outlet  of  a  T- 
branch.    The  run  of  the  T -branch  should  correspond  with  the  size 
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of  the  sewer  from  the  tank  to  the  distribution  field.  If  this  sewer 
is  4-inch  pipe,  a  4  by  »i  incli  T -branch  is  used,  the  4-inch  spigot  end 
of  the  siphon  being  calked  or  cemented  into  the  branch,  as  shown 
in  figure  25;  if  the  sewer  is  5-inch,  a  5  by  3  inch  T-branch  is  used 
and  connected  to  the  siphon  with  a  5-inch  to  4-inch  reducer  (in 
vitrified  specials  the  equivalent  is  a  4-inch  to  5-inch  increaser) ;  if 
the  sewer  is  G-inch,  a  6  l)y  8  inch  T-branch  is  used  and  connected 
to  tJie  siphon  with  a  6-inch  to  4-inch  reducer. 

Concrete  work. — liefore  excavation  for  the  tank  is  begun,  two 
wooden  forms  shouUi  be  built  for  shaping  tlie  inside  of  the  settling 
and  siphon  chambers.  In  most  instances  the  ground  is  fairly  firm, 
so  that  the  lines  of  excavation  may  conform  to  the  outside  dimen- 
sions of  the  tank,  the  back  of  the  walls  being  built  against  the  earth. 
The  forms  may  be  made  of  s(]uare-edged  boards,  braced  and  lightly 
nailed,  as  shown  in  figure  2S.  The  forms  should  have  no  bottom. 
If  it  is  desired  to  lay  the  sides  and  covering  slab  in  one  operation, 
the  top  of  the  forms  must  be  boarded  over.  All  pipe  and  manhole 
openings  should  be  accurately  placed  and  cut.  The  faces  of  the 
forms  may  be  covered  with  paper  or  smeared  with  soap  or  grease  to 
facilitate  removal  later.. 

The  ground  should  next  l)e  excavated  to  the  proper  depth  for 
placing  the  floors  in  both  chambers.  The  settling  chamber  floor, 
being  the  lower,  should  be  placed  first.  Effort  should  be  made  to 
secure  water-tight  work,  a  feature  of  especial  importance  where 
leakage  might  endanger  a  well  or  spring.  A  concrete  mixture  of 
1:2:4  is  generally  preferred  (1  volume  cement,  2  volumes  sand,  4 
volumes  stone).  The  ingredients  should  be  of  best  quality  and  thor- 
oughly mixed.  The  concrete  should  be  poured  promptly  and  worked 
with  a  spade  or  flat  shovel  to  make  the  face  smooth  and  eliminate 
pockets  or  voids  within  the  mass.^*^  Before  the  settling  chamber  floor 
has  hardened  the  form  should  be  set  upon  the  floor  and  the  concrete 
work  continued  up  the  sides.  The  pipe  form  for  the  submerged 
outlet  should  be  set.  WTien  the  side  walls  of  the  settling  chamber 
have  reached  the  bottom  of  the  excavation  for  the  siphon  chamber, 
the  siphon  trap  with  its  connecting  branch  and  short  piece  of  pipe 
should  be  set  to  proper  line  and  grade  and  blocked  in  position.  The 
floor  of  the  siphon  chamber  should  now  be  poured  and  the  form  for 
that  chamber  placed  thereon,  leaving  a  6-inch  or  8-inch  space  (ac- 
cording to  the  thickness  of  the  division  wall)  between  the  ends  of 
the  two  forms.  Pouring  of  all  side  walls  and  the  top  slab  should 
continue  without  stop,  making  the  entire  structure  a  monolith. 

Steel  reinforcement. — To  stiffen  the  cover  slab  and  guard  against 
cracking,  a  little  steel  should  be  embedded  in  the  concrete  about  1 

"See  footnote,  p.  17.  For  more  detailed  information  on  form  and  concrete  work  the 
reader  is  referred  to  U.  S.  Department  of  Agriculture  Farmers'  Bulletin  No.  481,  "  CoU' 
Crete  Construction  on  the  Live-Stock  Farm." 
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inch  above  the  inside  top.    For  this  purpose  a  strip  of  heavy  stock 
fencing  is  convenient  and  inexpensive.    The  line  wires  should  be  not 


Thickness  of  division  wo/i 


Fig.  -8. — Forms  for  concrete  work — how  to  use  them. 

1.  Make  the  forms  as  shown  and  to  the  dimensions  required  by  fig.  25  and  the  table 
on  p.  37  ;  nails  to  bo  driven  from  the  inside  and  left  projecting  .for  drawing  with  a  claw 
hammer. 

2.  Excavate  to  lines  G  or  8  inches,  as  may  be  required,  outside  of  the  forms  and  to 
the  depths  required  for  both  chambers. 

3.  Pour  settling  chamber  floor  and  place  form  thereon. 

4.  Pour  settling  chamber  walls  to  level  of  siphon  chamber  excavation,  inserting  sub- 
merged outlet  pipe  at  the  proper  height.  ^ 

5.  Block  siphon  trap  and  connected  branch  and  short  pipes  to  correct  line  and  grade, 
and  fill  with  concrete  around  the  trap. 

6.  Pour  siphon  chamber  floor,  and  place  the  form  thereon. 

7.  Continue  pouring  all  walls  to  their  full  height,  inserting  the  inlet  pipe  when  the 
concrete  reaches  that  elevation. 

8.  Do  not  remove  forms  till  the  concrete  is  hard ;  with  favorable  weather,  forms  for 
walls  only  may  be  removed  in  1  to  2  days  ;  forms  supporting  a  cover  slab  should  remain 
1  to  2  weeks. 

less  than  No.  10  gauge  (about  \  inch)  and  the  stay  wires  not  less 
than  No.  11  gauge.    The  reinforcement  should  be  cut  at  manholes  and 
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fastened  arouiul  manhole  oi)enin<2:s.  If  desired  a  standard  wire-mesh 
reinforcement  weifrliin*;  about  one-third  of  a  pound  per  square  foot 
may  1x3  used.  Another  alternative  is  to  use  ^-inch  round  rods, 
spac'Ln«ij  the  crosswise  rods  ()  inches  apart  and  the  lengthwise  rods 
12  inches  apart.  Poiilt?v  nettinjr  sliould  not  be  used,  because  of 
its  li<rhtness. 

Sfwcr  from  tank  to  distribution  field. — The  lon<rth  of  this  sewer 
depends  on  the  situation  of  the  field  and  the  fall  to  it.  The  size  of  the 
sewer  depends  on  the  fall  that  can  be  obtained  and  the  size  of 
siphon.  The  table  in  fijrure  20  shows  the  minimum  fall  at  which 
4-inch,  5-inch,  and  O-inch  sewers  should  l)e  laid  to  take  the  dischar^i^e 
of  the  3-inch  and  4-inch  siphons  specified.  The  line  and  grade 
should  be  set  in  the  same  manner  as  for  the  house  sewer  (see  fig.  20), 
.and  the  construction  should  be  as  specified  under  that  caption. 

Distribution  field. — The  distribution  field  or  area  is  a  sewage  filter, 
and  its  selection  and  the  manner  of  preparing  it  largely  determine 
the  success  of  subsoil  disjxjsal  of  sewage.  As  a  rule  farm  land 
is  not  the  best  filtering  material.  It  is  too  fijie  grained  and  fertile. 
Its  tendency  is  to  hold  water  too  long,  to  admit  insufficient  air,  to 
clog  when  even  small  quantities  of  sewage  are  applied.  Hence  the 
distribution  area  should  Ih»  of  liberal  size — on  the  average  500  square 
feet  for  each  person  served.  It  should  be  dry,  porous,  and  well 
drained^^iualities  that  characterize  sandy,  gravelly,  and  light  loam 
soils.  It  should  be  devoid  of  trees  and  shrubbery,  thus  giving  sun- 
light and  air  free  access.  It  should  be  located  at  least  300  feet  down- 
hill from  a  well  or  spring  used  for  domestic  water  supply.  Pref- 
erably it  should  slope  gently,  but  sharp  slopes  are  not  prohibitive. 
Subsoiling  the  area  is  always  desirable. 

C^lay  and  other  compact,  impervious  soils  require  special  treat- 
ment. Less  sewage  can  be  applied  to  them,  and  hence  it  is  well  to 
have  the  area  larger  than  500  square  feet  per  person.  Clay  should 
be  subsoiled  as  deep  as  possible  with  a  subsoil  plow.  In  some  in- 
stances dynamite  has  been  of  service  in  opening  up  the  ground  to 
still  greater  depth.  Drainage  and  aeration  should  be  further  pro- 
moted by  laying  tile  underdrains,  as  outlined  in  figure  19  and  shown 
in  more  detail  in  figure  31. 

After  the  construction  work  the  distribution  area  should  be  raked 
and  seeded  with  thick-growing  grass.  Grass  is  a  safe  crop ;  its  water 
requirement  is  high,  and  it  aifords  considerable  protection  from  frost. 
Suitable  grasses  are  redtop,  white  clover,  blue  grass,  and  Bermuda 
grass.    The  area  may  be  pastured  or  kept  as  grass  land. 

Distribution  system. — Poor  distribution  of  the  sewage  and  failure  to 
protect  the  joints  of  the  distribution  tile  account  for  most  of  the 
failures.  Each  flush  of  the  siphon  should  be  so  controlled  that  every 
part  of  the  field  will  receive  its  due  proportion.    The  distribution 
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tile  must  be  so  laid  that  loose  dirt  will  not  fall  or  wash  into  the  open 
joints. 

Different  methods  of  dividing  the  flush  and  laying  out  the  distri- 
bution tile  are  shown  in  figures  29  and  32.  Layouts  1,  2,  and  3,  figure 
29,  are  suitable  for  flat  or  gently  sloping  areas  and  are  planned  for 
the  shallow  siphon  chambers  tabulated  on  page  37.  Layout  4,  fig- 
ure 29,  is  suitable  for  steep  slopes.  In  all  four  layouts  use  is  made  of 
one  or  more  V-branches  (not  Y-branches)  to  divide  the  flow  equally 
among  the  several  lines.  V-branches,  sometimes  called  breeches, 
should  be  leveled  with  a  carpenter's  level  crosswise  the  ends  of  the 
legs,  thus  insuring  equal  division  of  the  flow. 

The  size  and  length  of  distribution  tile  and  the  spacing  of  the  lines 
or  runs  admit  of  considerable  variation  in  different  soils.  Water 
sinks  rapidly  in  gravels  and  sands,  and  hence  larger  tile  and  shorter, 
length  are  permissible  than  in  close  soils.  Lateral  movement  is  slow 
in  all  soils,  but  extends  farther  in  gravels  and  sands  than  in  close 
soils.  In  average  soils  the  effect  on  vegetation  5  feet  away  from  the 
line  is  practically  nil. 

From  these  considerations,  with  the  siphon  dose  20  gallons  per 
person,  it  is  usually  a  safe  rule  to  provide  50  feet  of  3-inch  tile  for 
each  person  served  and  to  lay  the  lines  10  feet  apart.  Such  pro- 
vision gives  a  capacity  within  the  bore  of  the  tile  lines  about  equal 
to  the  siphon  dose,  and  as  some  sewage  is  wasted  at  each  joint  a 
reasonable  factor  of  safety  is  provided.  A  spacing  of  10  feet  will, 
it  is  believed,  permanently  prevent  the  extension  of  lateral  absorption 
from  line  to  line,  provided  the  area  is  fairly  well  drained.  ,As  be- 
tween 3-inch  and  4-inch  tile  the  smaller  size  costs  less  and  is  bet- 
ter calculated  to  taper  the  dose  to  small  proportions.  Four-inch  tile 
is  less  likely  to  get  out  of  alignment  or  to  become  clogged ;  a  length 
of  28  feet  has  the  same  capacity  in  the  bore  as  50  feet  of  3-inch. 

Good-quality  drain  tile  in  1-foot  lengths  or  second-quality  sewer 
pipe  in  2-foot  lengths  may  be  used.  -The  lines  are  generally  laid  in 
parallel  runs,  but  may  be  varied  according  to  the  topography.  Lay- 
outs 1,  2,  and  3,  figure  29,  for  flat  or  gently  sloping  land,  run  with 
the  slope;  layout  4,  for  steep  slopes,  runs  back  and  forth  along  the 
contour  in  a  series  of  long  flat  sweeps  and  short  steep  curves.  The 
grade  of  the  runs  and  sweeps  should  be  gentle,  rarely  more  than 
10  or  12  inches  in  100  feet.  In  layouts  1,  2,  and  3,  figure  29  espe- 
cially, it  is  desirable  that  the  last  20  feet  of  each  run  should  be  laid 
level  or  given  a  slight  upward  slope,  thus  guarding  against  undue 
flow  of  sewage  to  the  lowest  ends  of  the  system. 

The  runs  should  be  laid  no  deeper  than  necessary  to  give  clearance 
when  plowing  and  prevent  injury  from  frost.  Ten  inches  of  earth 
above  the  top  of  the  tile  is  sufficient  generally  throughout  the  south- 
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Fig.  29. — Methods  of  laying  distribution  system  :  Methods  1,  2,  and  3  for  flat  or  gently 
sloping  land  ;  method  4  for  steep  slopes  (see  also  fig.  32)  ;  A,  direction  of  slope ;  B, 
contour  of  field  ;  C,  sewer  from  tank,  preferably  size  5  inch,  though  4  or  6  Inch  may 
be  used,  depending  on  the  fall  and  the  size  of  the  siphon  (see  table,  fig.  26)  ;  D, 
,V -branch  set  to  divide  the  flow  exactly;  E,  reducer,  to  4  inches;  F,  \  bend,  4-inch;  Q, 
Increaser,  from  4  inches  ;  R,  increaser,  3  to  4  inches ;  /,  reducer,  4  to  3  inches ;  J,  dis- 
tribution tile,  3-inch  ;  K,  distribution  tile,  4-inch. 
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ern  half  of  the  United  States  and  18  inches  generally  in  the  North, 
but  if  the  field  is  exposed  or  lacks  a  thick  heavy  growth  of  grass  the 
cover  should  be  increased  to  2^  or  3  feet  near  the  Canadian  line. 
What  is  better,  the  tile  in  all  instances  may  be  laid  with  a  10-inch 
cover  and  in  cold  weather  the  runs  may  be  covered  with  hay,  straw, 
or  leaves  weighted  down,  which  may  be  removed  in  the  spring. 

Making  the  joints  of  the  distribution  tile  demands  especial  atten- 
tion. For  a  short  distance  on  the  upper  end  of  each  run  the  tile 
should  be  laid  with  ends  abutting;  the  joint  opening  should  be  in- 
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Fig.  80. — Four  methods  of  protecting  open  joints  in  distribution  lines— an  all-important 
work.  Sketches  show  cross-section  and  longitudinal  views ;  the  depth  from  the  surface 
of  the  ground  to  the  top  of  the  tile  is  about  10  inches. 

1.  A,  Subsoil  ground  ;  B,  3  or  4  inch  drain  tile ;  G,  strip  of  tarred  paper  about  G 
inches  wide  and  extending  three-fourths  the  distance  around  the  tile,  allowing  sewage 
to  escape  at  the  bottom  ;  B,  coarse  sand,  gravel,  broken  stone  or  brick,  slag,  cinders,  or 
coke,  the  coarsest  material  placed  around  the  tile  (where  the  ground  is  naturally  very 
porous  and  well  drained,  special  filling  in  the  trench  may  be  omitted)  ;  E,  natural  soil. 

2.  Drain  tile  covered  with  a  board  laid  flat,  leaving  the  entire  joint  open. 

3.  Drain  tile  laid  in  stoneware  gutter  pieces  and  the  joint  covered  with  stoneware 
caps  ;  gutter  and  cap  pieces  are  inexpensive  commercial  products  ;  their  radius  is  longer 
than  that  of  the  outside  of  the  tile,  thus  leaving  open  most  of  the  joint  space  ;  the  gutter 
aids  in  keeping  the  tile  in  line. 

4.  Vitrified  sewer  pipe  with  hubs  facing  downhill ;  the  spigot  end  should  be  centered 
in  the  hub  with  a  few  small  chinks  or  wedges. 

creased  gradually  to  one-eighth  inch  and  this  increased  to  one- fourth 
in  the  last  20  feet  of  the  run.  All  joints  should  be  protected  against 
the  entrance  of  loose  dirt.  Four  methods  are  shown  in  figure  30. 
The  lower  end  of  each  run  should  be  closed  with  a  brick  or  flat 
stone ;  or,  what  is  better,  an  elbow  or  T-branch  may  be  placed  on  the 
end  and  vented  above  the  surface  of  the  ground,  improving  the  flow 
of  sewage,  the  ventilation  of  pipes,  and  the  aeration  of  the  soil. 

If  the  distribution  tile  must  be  laid  in  clay  or  other  close,  poorly 
drained  soil,  special  treatment  is  necessary.     A  common  method  is 
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to  subsoil  and  underdrain  the  area  tlioroughly,  as  shown  in  figure  31. 
It  is  not  always  possible  to  run  the  underdrain  in  lines  between  the 
distribution  lines  as  shown  in  figures  19  and  31,  but  it  is  a  desirable 
tiling  to  do,  as  the  sewage  must  then  receive  some  filtration  through 
natural  soil. 

In  some  instances  it  is  sufficient  to  lay  the  distribution  tile  on  a  con- 
tinuous bed,  8  to  12  inches  thick,  of  coarse  gravel,  broken  stone,  or 
brick,  slag,  coke,  or  cinders  and  complete  the  refill  as  shown  in  figure 
18  or  31. 

Figure  32  shows  two  other  methods  of  controlling  the  flow  on  steep 
slopes  and  diverting  proj>er  proportions  to  the  several  lateral  distrib- 
utoi*s  laid  along  the  contour  of  the  field.  This  work  can  not  be 
effected  proi>erly  with  T  or  Y  branches;  the  flow  tends  to  shoot 
^trjiitrht  .iliead,  comparatively  little  escaping  IntiMally.    To  overcome 
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Fio.  31.^<no8e  soils  should  be  deeply  8ul)KoUed  and  underdralned.  Porous,  well-drainod. 
air-(Ille<l  soil  \%  absolutely  necessary.  A,  Subsoiled  ground  ;  i?,  3  or  4  inrh  distribution 
tile;  r.  dei>th  variable  wiUi  the  climate,  \\  to  3J  feet;  t),  4-Inch  underdrain;  E,  depth 
such  as  would  prepare  land  for  good  crop  production,  generally  3i  to  4  feet ;  F,  stone 
i>r  other  coarse  material ;  Q,  gravel  grading  upward  to  conrw  sand  ;  //,  loose  soil. 

this  difficulty  recourse  is  had  to  diverting  boxes,  of  which  two  types 
are  shown  in  figure  32.  These  boxes  involve  expense,  but  permit 
inspection  and  division  of  the  flow  according  to  the  needs.  They  may 
be  built  of  brick,  stone,  concrete,  or  even  wood. 

Type  1  consists  of  a  single  box,  into  which  all  the  lateral  distrib- 
utors head.  It  will  be  noted  that  the  laterals  enter  at  slightly  dif- 
ferent elevations,  the  two  opposite  the  inlet  sewer  being  the  highest, 
the  next  two  slightly  lower,  and  the  next  two  the  lowest.  This  stag- 
gering of  the  outlets,  in  a  measure,  offsets  the  tendency  of  the  flow 
to  shoot  across  and  escape  by  the  most  direct  route. 

Type  2  calls  for  one  or  more  diverting  boxes,  according  to  the  num- 
ber of  lateral  distributors,  and  readily  permits  of  w^asting  sewage  at 
widely  separated  elevations  and  distances.  The  outlet  pipes  enter 
the  box  at  slightly  different  elevations,  for  the  reason  already  stated. 
With  either  type,  should  the  outlets  not  be  set  at  the  right  elevations, 


4S 


Farm 


ers*  Bulletin  i227. 


partial  plugging  of  the  holes  and  a  little  experimenting  will  enable 
one  to  equalize  or  proportion  the  discharges. 

Sewage  switch. — Tlie  clogging  of  filters  and  soils  after  long- 
continued  application  of  sewage  has  been  previously  referred  to.  It 
is,  therefore,  desirable  to  arrange  the  distribution  system  in  two  units 
with  a  switch  between  them,  so  that  one  area  may  drain  and  become 
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Plan  of  Diverting  Box 
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Cross  Section  of  Diverting  Box 


Cross  Section 


Fig.  32. — Two  systems  of  distribution  on  steep  slopes — use  of  diverting  box.  A,  Direc- 
tion of  slope  ;  B,  contour  of  field  ;  C,  4,  5  or  6  inch  sewer  from  tank  ;  D,  diverting  box ; 
E,  3-incli  or  4-incli  distribution  tile. 

aerated  while  the  other  is  in  use.  This  procedure  is  especially  de- 
sirable where  the  soil  is  close  and  the  installation  of  considerable 
size.  It  adds  to  the  life  and  effectiveness  of  the  distribution  area  and 
permits  use  of  a  plant  in  case  it  is  necessary  to  repair,  extend,  or  re- 
lay the  tile  in  either  unit. 

Arrangement  in  two  units  does  not  necessarily  mean  doubling  the 
amount  of  tile  and  the  area  required  in  a  single  field.    However  de- 
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sirable  that  may  be,  expense  or  lack  of  suitable  jji-ound  will  often 
prevent.  With  open  sands  and  jrravels  and  the  assumed  siphon  dose 
of  '20  jrallons  per  person,  1.")  to  20  feet  of  4-inch  tile  in  each  unit  for 
each  person  will  usually  suffice.  With  more  compact  soil  it  is  ad- 
visable to  moi-e  nearly  double  the  requirements  previously  described. 
Two  simple  types  of  switch  ai*e  shown  in  tijjure  33.  The  switch 
shouKl  be  turned  fn-quently,  certainly  as  often  as  is  necessary  to  pre- 
vent saturation  or  bogginess  of  either  area. 


Plan 


Plan 


Cross  Section 
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Fio.  33. — Two  slmplo  tynps  of  sewage  switch.  A,  Sower  from  tank;  B,  switch  box;  C, 
cover;  D,  blade  or  stop  board  (in  the  left-hand  box  the  direction  of  flow  is  controlled 
by  placing  the  blade  in  alternate  diagonal  po.sltion  ;  In  the  right-hand  box  the  stop 
works  In  iron  guides  cast  integral  with  a  short  piece  of  light-weight  pipe  set  In  the 
masonrj' ;  If  desired  the  guides  maj-  be  wootl,  fastened  to  the  masonry  with  expansion 
bolts)  ;  E,  sewer  to  distribution  area;  F  (right-hand  box),  alternate  position  of  outlets 
or  additional  outlets  if  required. 

A  complete  installation. — The  general  layout  and  working  plans  of 
a  complete  installation  built  in  1915-16  are  shown  in  figure  34.  The 
plant  is  larger  than  those  heretofore  considered,  and  involves  several 
additional  features.  The  settling  chamber  below  the  flow  line  has 
a  capacity  of  1,000  gallons,  and  on  a  basis  of  40  gallons  per  person 
per  day  would  serve  25  people. 

For  many  years  sewage  had  been  discharged  through  two  4-inch 
sewers  to  a  cesspool  in  the  rear  of  the  house.  The  proximity  of  the 
well  made  it  unsafe,  and  the  overflow  of  the  cesspool  dribbled  over 
'  the  low  portion  of  the  garden  and  barnyard,  creating  nuisance. 
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The  first  step  was  to  make  borings  with  a  soil  auger  in  the  pasture 
400  or  500  feet  from  the  house.  The  borings  showed  a  heavy  clay 
soil  to  a  depth  of  about  4  feet,  underlaid  with  a  sandy  stratum  only 
a  few  inches  in  thickness.    It  was  decided  to  locate  the  distribution 
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Fig.  34. — ^A  complete  installation  for  a  large  rural  home.  General  layout  on  a  contour 
plan  and  construction  drawings.  Note  abandonment  of  old  cesspool  near  the  well  and 
garden  and  removal  of  sewage  to  a  lower  and  safer  location  in  the  pasture,  where  the 
treatment  is  subsurface  distribution,  aided  by  numerous  filter  wells  alx)ut  4  feet  deep 
filled  with  coarse  gravel.  Note  that  sludge  is  removed  from  the  bottom  of  th(^  settling 
chamber  by  opening  the  gate  on  the  sludge  drain. 

area  in  the  pasture  and  to  aid  the  seepage  of  sewage  by  digging   ^ 
numerous  filter  wells  through  the  clay  to  the  sandy  stratum.    Levels 
were  taken  and  a  contour  plan  prepared  to  serve  for  laying  out  the 
plant  and  establishing  the  grades. 
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The  septic  tank  is  built  in  one  corner  of  the  barnyard,  and  a  5-inch 
sewer  connects  it  with  the  old  4- inch  sewei*s  to  tlie  cesspool.  All 
sewer  pipe  joints  were  i>oured  with  a  flexible  jointing  compound. 
The  settling  chaml)er  is  of  hopper  shape  at  the  bottom,  and  a  4-inch 
>hidge  drain  with  gate  provides  for  the  gravity  removal  of  sludge. 
I'he  lower  end  of  the  sludge  drain  is  above  the  surface  of  the  ground 
and  y  feet  below  the  flow  line.  The  end  is  protected  by  a  small 
retaining  wall,  and  the  sludge  is  readily  caught  in  barrels  and 
hauled  out  on  the  land  for  burial.  The  outlet  is  low  enough  to  drain 
the  settling  chamber  completely.  If  it  is  desired  merely  to  force  out 
the  sludge,  the  drain  may  be  brought  to  the  surface  under  a  head 
of  3  to  5  feet,  discharging  the  sludge  into  a  trench  or  drying  bed,  to 
be  applied  later  to  the  land.  A  2-inch  waste  pipe  about  mid-depth 
of  the  settling  chamber  permits  drawing  off  the  clearer  portion  of 
the  sewage  to  the  siphon  chaml)er  and  from  thence  through  another 
2-inch  waste  pipe  into  the  6-inch  sewer  leading  to  the  distribution 
field. 

The  4-inch  siphon  has  a  drawing  depth  of  33  inches,  and  as  the 
siphon  chamber  is  4  feet  wide  by  6  feet  long  the  dose  is  about  500 
gallons.  The  siphon  cost  $35.  The  6-inch  sewer  to  the  switch  box 
falls  about  6  inches  in  50  feet.  The  distribution  field  was  thor- 
oughly subsoiled,  and  about  800  feet  of  3-inch  tile  was  laid  in  each 
unit.  At  intervals  of  25  feet  along  the  distribution  trenches  6-inch 
holes  were  dug  through  the  clay  stratum  with  a  posthole  digger. 
These  holes  were  filled  witli  stone  and  constitute  the  filter  wells  previ- 
ously mentioned.  All  tile  lines  are  surrounded  with  stone  and  coarse 
gravel,  and  the  ground  has  been  trimmed  to  give  a  uniform  cover  of 
12  inches.  All  work  was  done  by  day  labor  in  a  thorough  manner. 
As  the  men  were  doing  other  work  at  the  same  time  the  actual  cost 
is  not  known,  but  it  is  believed  the  installation  cost  about  $700. 

Cost  data. — Reliable  cost  figures  are  difficult  to  estimate.  Labor, 
materials,  freight,  haulage,  and  other  items  vary  greatly  in  different 
localities.  The  septic  tank  shown  in  figure  23  contains  about  1,000 
bricks  and  is  estimated  to  cost  $60  complete.  The  septic  tank  shown 
in  figure  25  for  5  persons  is  estimated  to  cost  $135 ;  for  10  persons, 
$170;  for  15  persons,  $240;  for  20  persons,  $280.  -In  Maryland,  in 
1916,  the  cost  of  installing  a  septic  tank  similar  to  that  shown  in 
figure  25  (for  5  people),  including  86  feet  of  5-inch  house  sewer  (55 
feet  of  cast-iron  pipe  passing  a  well,  and  31  feet  of  vitrified  pipe) 
and  214  feet  of  second-quality  4-inch  sewer  pipe  in  the  distributon 
area,  was  as  follows: 

Excavation,  labor $7.  50 

Materials  delivered 46.  60 

Three-inch  siphon,  including  freight 15.  75 

Construction,  labor 28.00 

Supervision 5.00 

Total 102.85 
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The  quotations  in  the  following  table  will  be  found  useful  in 
making  estimates  of  cost : 


Cost  of  pipe  and  drain  tile. 
(February,   1921.) 


Kind  of  pipe. 

Size,  in  inches. 

3 

4 

5 

6 

Extra  heavy  cast-iron  soil  pipe,  on  oars  Chicago,  111.,  or  Washington, 
D .  C per  foot . . 

$0.34 
.15 
.12 
.03 
.04 

$0.46 
•  If) 
.12 
.03i 
.05 

$0.61 
.22.^ 
.18 
.04i 
.06 

$0.72 

Vitrified  salt-glazed  sewer  pipe,  on  cars  Chicago,  111 do 

Vitrified  salt-glazed  sewer  pipe,  at  factory  near  Washington,  D.  C.  do 

Clay  or  shale  drain  tile,  at  factory  in  Ohio do 

Clay  or  shale  drain  tile,  at  factory  near  Washington,  D.  C do. . . . 

The  cost  of  cast-iron  fittings  may  j?e  roughly  estimated  as  follows : 
Bends,  one  to  one  and  one-half  times  the  price  of  straight  pipe ;  T- 
branches,  two  times  the  price  of  straight  pipe ;  reducers,  average  of 
the  the  prices  of  straight  pipe  at  each  end.  The  cost  of  clay  bends, 
T-branches,  reducers,  and  increasers  may  be  roughly  estimated  at 
four  times  the  price  of  straight  pipe. 

Operation. — Attention  must  be  given  to  every  plant  to  insure  suc- 
cess. Unusual  or  excessive  foulness  should  be  investigated.  No 
chemicals  should  be  used  in  a  septic  tank ;  garbage,  rags,  newspaper, 
and  other  solids  not  readily  soluble  in  water  should  be  kept  out  of 
sewers  and  tanks.  The  plant  should  be  inspected  often,  noting  par- 
ticularly if  the  siphon  is  operating  satisfactorily.  If  scum  forms 
in  the  settling  chamber  it  should  be  removed,  and  the  sludge  should 
be  bailed  or  pumped  out  yearly.  Frequently  tanks  are  not  cleaned 
out  for  three  or  four  years,  resulting  in  large  quantities  of  solid 
matter  going  through  to  the  distribution  system  and  clogging  it. 
Clogging  may  occur  in  the  tile  or  in  the  adjacent  soil.  In  either 
case  the  tile  should  be  dug  up,  cleaned,  and  relaid.  In  some  cases 
it  has  been  found  advantageous  to  relay  the  tile  between  the  form^er 
lines.  When  sewage  is  applied  to  fairly  porous  land  at  the  slow 
rate  here  recommended  and  the  plant  is  well  handled  the  tile  lines 
should  operate  satisfactorily  for  many  years.  Liming  heavy  soils 
tends  to  loosen  and  keep  them  sweet. 

Field  data. — As  a  basis  for  outlining  or  designing  a  suitable  installa- 
tion the  following  data  should  be  known : 

1.  State,  town,  and  whether  in  or  near  an  incorporated  munici- 
pality. 

2.  Usual  number  of  persons  to  be  served. 

3.  Average  daily  consumption  of  water  in  gallons. 

4.  Kind  and  depth  of  well,  depth  to  water  surface. 

5.  Character  of  soil,  whether  sandy,  gravelly,  loamy,  clay,  or 
muck. 

6.  Condition  of  soil  as  to  drainage. 
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7.  Character  of  subsoil. 

8.  Cluiracter  of  underlying  rock  and,  if  known,  its  depth  below 
the  surface. 

\K  Depth  to  ground  water  at  both  house  and  field  where  sewage  is 
t(»  he  distributed. 

10.  Mininuun  winter  temperature  and  approximate  depth  to  which 
frost  goes. 

11.  Number  and  kind  of  buildings  to  be  connected  with  the  sewer. 

12.  Number  and  kind  of  plumbing  fixtures  in  each  building. 

13.  Whether  nlumbing  fixtures  are  to  l)e  put  in  the  basement. 

14.  Depth  of  basement  floor  below  ground. 

A  plan  to  scale  or  a  sketch  with  dimensions  showing  property  lines, 
buildings,  wells,  springs,  and  drainage  outlets  should  be  furnished. 
The  direction  of  surface  drainage  should  be  indicated  by  arrows. 
The  slope  of  the  land  (vertical  fall  in  a  stated  horizontal  distance) 
should  lx»  given  or  if  possible  a  contour  plan  (showing  lines  of  con- 
stant elevation)  should  be  furnished. 

GREASE  TRAPS. 

Farm  sewage  may  contain  from  10  to  30  pounds  of  grease  and  fats 
per  person  per  year.  This  grease,  originating  mainly  in  the  kitchen 
sink,  hinders  septic  action  and  clogs  pipes,  filters,  and  soils.  Half 
the  grease  may  be  stopped  by  a  septic  tank,  but  the  remainder  goes 
into  the  distribution  system,  interfering  with  its  action.  A  grease 
trap  is  a  device  for  separating  the  grease  from  other  wastes.  The 
need  for  it  may  be  lessened  by  carefully  depositing  waste  greases  and 
fats  with  the  garbage;  but  one  should  always  be  installed  if  the 
kitchen  is  carelessly  managed  or  discharges  quantities  of  greasy 
water  as  at  institutions,  hotels,  boarding  houses,  and  bakeshops. 

A  grease  trap  should  have  several  times  the  capacity  of  the  great- 
est quantity  of  greasy  water  discharged  into  it  at  one  time,  in  order 
that  the  entering  water  shall  be  well  cooled  and  the  grease  congealed. 
The  solidified  grease  rises  to  the  surface  of  the  water  in  the  trap  and 
is  retained  therein.  A  dishpan  of  greasy  water  (2^  to  3  gallons)  is 
the  largest  quantity  likely  to  be  discharged  at  one  time  from  an  ordi- 
nary kitchen  sink,  hence  the  grease  trap  should  have  not  less  capacity 
than  7  or  8  gallons.  Figure  35  shows  three  types  of  grease  traps 
suitable  for  farm  use.  In  each  the  outlet  pipe  has  small  clearance 
at  the  bottom.  This  feature,  together  with  the  V-shaped  hopper  bot- 
tom, tends  to  create  a  scouring  velocity  and  thus  prevent  the  accu- 
mulation of  coffee  grounds  and  other  solid  wastes  in  the  bottom  of  the 
trap.  A  grease  trap  should  be  close  to  the  sink  it  is  intended  to  serve, 
but  not  within  the  kitchen,  on  account  of  objectionable  odors  when 
the  trap  is  opened  to  remove  grease.  It  is  good  practice  to  place  the 
trap  in  the  cellar  or  basement,  where  it  is  safe  from  frost  yet  close 
to  the  source  of  grease. 
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GENERAL  PROCEDURE. 

Do  not  waste  money  by  digging  anci  partly  constructing,  after- 
wards seeking  information.  Prepare  a  plan  and  work  from  it.  Get 
in  touch  with  your  county  agricultural  and  home  demonstration 
agents.  Advice  may  be  obtained  also  from  extension  workers,  State 
agricultural  colleges.  State  and  local  boards  of  health,  the  United 
States  Public  Health  Service,  and  the  United  States  Department  of 
Agriculture.  Do  not  guess  distances  and  levels.  Use  a  measuring 
tai)e  and  some  type  of  level — enginetu*'s,  arcliitect's,  drainage,  hand, 
or  carpenter's.  Study  this  bulletin,  and  design,  lay  out,  and  construct 
in  accordance  therewith.  Remember  to :  ( 1 )  Isolate  the  septic  tank — 
l(K'ate  it  50  to  100  or  more  feet  from  any  dwelling  and,  if  practicable, 
to  the  leeward  of  prevailing  simmier  breezes;  (2)  locate  the  cesspool 
or  sewage  distribution  field  downhill  from  the  well  or  si)ring,  and,  if 
possible,  liOO  feet  therefrom;  (3)  select  dr}%  porous,  deeply  drained 
ground  for  disposal  of  all  sewage;  (4)  do  not  apply  more  sewage  to  a 
given  area  of  land  than  can  l>e  thoroughly  absorbed  and  oxidized ;  (5) 
lay  sewei-s  straight  and  l>elow  the  reach  of  frost,  ventilate  them  thor- 
oughly, and  make  the  joints  water-tight  and  root-proof. 

Makeshift  methods,  materials,  or  devices  should  be  avoided  or  used 
sparingly.  Do  not  place  a  vent  pipe  in  the  top  of  a  cesspool  or 
septic  tank  if  near  a  dwelling.  Siphon  chamber  and  siphon  may  be 
omitted  in  those  rare  instances  where  it  is  feasible  to  discharge  into 
salt  water  or  into  a  large  stream  already  badly  polluted.  Disposal 
of  sewage  in  a  running  stream  should  be  a  last  resort.  Such  practice 
endangers  water  supplies  downstream,  and  unless  the  volume  and 
velocity  of  flow  are  good  nuisance  may  be  created  in  the  vicinity. 
Do  not  neglect  inspection  and  operation.  Clean  out  settling  tanks 
yearly  or  oftener.  All  pipe  lines  below  ground  should  be  marked 
with  iron  or  stone  markers  to  facilitate  examination,  repair,  or  exten- 

Ision  of  the  system. 
;  There  is  a  general  but  erroneous  belief  that  the  cost  of  sewerage 
is  little  in  the  city  but  almost  prohibitive  in  the  country.  All  per- 
sonal and  realty  properties  in  one  eastern  city  represent  a  valuation 
of  $10,382  per  home,  which  pays  $355  for  sewers  outside  the  cellar 
wall.  An  average  farm  in  a  Middle  West  State  represents  a  valua- 
tion of  $17,259.  Is  not  the  farmer  justified  in  the  small  outlay  re- 
quired to  dispose  of  the  farm  sewage?  Because  of  the  issuance  of 
bonds  and  the  apportionment  of  sewer  assessments  for  a  series  of 
years  the  city  dweller  may  have  his  burden  distributed  over  a  long 
period.  The  farmer  does  not  pay  interest  on  these  obligations,  and 
!  sewer  work  can  be  done  more  cheaply  in  the  country  than  in  the  city. 
Safe  disposal  of  farm  sewage  is  not  a  passing  fad  but  a  vital  neces- 
sity. Besides  being  an  asset  a  good  sewerage  installation  greatly 
promotes  the  wholesomeness  and  healthfulness  of  the  farm.  More- 
i  over  the  benefits  are  far-reaching,  because  farm  products  go  into 
every  home,  and  farm  and  urban  populations  mingle  freely. 
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HOUSEKEEPERS  often  feel  the  need  of  some 
simple  plan  by  which  the  foods  used  in  their 
families  can  be  compared  in  kind  and  in  quantity 
with  those  really  needed.  This  calls  for  some  sort 
of  standard  that  may  be  used  as  a  guide  in  the  se- 
lection of  foods  for  any  family  at  any  season  of 
the  year  and  under  any  market  conditions.  This 
bulletin  shows  by  means  of  pictures  a  sample  weekly 
food  supply  for  the  average  family  so  planned  as  to 
come  up  to  these  requirements.  Every  food  shown, 
with  the  exception  of  that  part  of  the  milk  intended 
for  the  use  of  young  children,  can  be  replaced  by 
some  other  food  or  foods.  The  text  gives  sugges- 
tions for  such  substitutions  and  also  a  method  for 
comparing  the  costs  of  similar  foods.  It  shows,  too, 
how  to  change  the  allowances  given  in  the  sample 
food  supply  so  as  to  meet  the  needs  of  families 
larger  or  smaller  than  the  average. 
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KINDS  OF  FOOD  NEEDED. 

THE  number  of  different  food  materials  available  in  most  parts 
of  the  United  States  is  very  great  and  is  constantly  increasing 
as  a  result  of  improved  methods  of  agriculture,  the  invention 
of  new  manufacturing  processes,  the  introduction  of  foreign  food 
plants,  and  the  cultivation  of  wild  varieties.  There  is  no  one  of 
all  these  many  foods  that  can  not  be  introduced  into  the  diet  in  such 
a  way  as  to  contribute  to  its  wholesomeness  or  its  attractiveness,  but 
the  number  of  different  kinds  of  food  needed  is  ,very  small.  Many 
food  materials,  the  various  cereals  for  example,  serve  practically  the 
same  purpose  in  the  diet.  In  fact,  most  of  the  foods  in  common  use 
may,  as  suggested  in  other  publications  of  this  department/  be  classi- 
fied into  five  groups  according  to  their  composition  and  uses,  namely, 
(1)  vegetables  and  fruits,  (2)  milk,  meat,  and  other  foods  depended 
on  for  complete  or  efficient  protein,  (3)  cereals,  (4)  sugar  and 
sugary  foods,  and  (5)  fats  and  fat  foods. 

^U.   S.  Dept  Agr.,  Farmers'  Bulletin  808,  How  to  Select  Foods:  I.  What  the   Body 
Needs. 

3 


4  Farmers'  Bulletin  1228.  1 

A  meal,  a  day's  ration,  or  a  Aveekly  food  supply  made  up  from 
representatives  of  all  these  five  groups  is  likely  to  provide  all  the 
substances  required  to  make  the  diet  wholesome  and  attractive,  and 
for  this  reason  the  classification  should  serve  as  a  guide  in  the  selec- 
tion of  foods  and  the  planning  of  meals.  It  should  be  of  some  help, 
too,  in  comparing  the  cost  of  different  foods,  for  it  separates  foods 
that  have  little  or  nothing  in  common,  and  brings  together  under 
one  head  food  materials  that  can  reasonably  be  compared  in  price. 
For  example,  to  know  that  a  pound  of  salt  codfish  costs  10  cents  more 
than  a  pound  of  prunes  does  not  make  economical  meal  planning 
easier.  It  is  helpful,  however,  to  know  that  one  kind  of  breakfast 
cereal  costs  7  cents,  while  another  that  might  be  substituted  for  it 
costs  15  cents,  or  that  a  certain  amount  spent  for  an  inexjDensive  kind 
of  fruit  will  bring  as  good  returns  in  food  value  as  twice  that  amount 
spent  for  some  out-of-season  variety. 

The  illustrations  for  this  bulletin  are  taken  from  a  set  of  eight 
charts  prepared  by  the  Office  of  Home  Economics  to  show  the  prin- 
ciples of  food  selection.  Five  of  these  charts  show  sample  or  sug- 
gestive weekly  food  supplies  of  the  five  different  groups  of  food 
mentioned  in  the  preceding  paragraph.  The  information  on  the 
other  charts,  which  is  chiefly  descriptive  and  explanatory,  is  also 
reproduced  in  this  bulletin;  but  it  has  been  somewhat  expanded  by 
the  addition  of  certain  details  which  for  lack  of  space  were  omitted 
from  the  original  charts. 

GROUP  I.  VEGETABLES  AND  FRUITS. 

Vegetables  and  fruits  are  depended  on  for  flavor,  bulk,  mineral  sub- 
stances, particularly  iron,  and  for  vitamines,  of  which  at  least  three 
kinds,  called  A,  B,  and  C,  are  now  considered  necessary.  Spinach 
stands  out  among  the  other  foods  of  this  group  because  of  its  ex- 
ceptionally large  percentage  of  iron.  The  green-leaf  vegetables  as 
a  class,  including  lettuce,  spinach,  kale,  dandelion  greens,  the  green 
tops  of  turnips,  or  of  beets,  or  of  radishes,  and  many  other  vegetables 
commonly  used  for  salads  and  greens,  are  especially  useful  in  supply- 
ing vitamine  A,  which  is  now  believed  to  be  necessary  for  normal 
growth  and  for  the  continued  bodily  well-being  even  of  adults. 
Practically  all  the  vegetables  and  fruits  furnish  vitamine  B,  which 
is,  however,  so  widely  distributed  among  natural  food  materials 
that  it  presents  less  of  a  problem  to  the  housekeeper  than  either  of 
the  others.  The  two  chief  sources  of  it  are  the  vegetables  and 
fruits  and  the  so-called  whole-grain  cereals.  Many  fruits  have 
been  found  to  supply  vitamine  C.  Lemons,  oranges,  and  tomatoes 
are  considered  especially  rich  in  it,  and  some  of  the  vegetables, 
notably  cabbage  and  some  varieties  of  turnips,  contain  compara- 
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tively  lar^e  amounts.  White  potatoes  are  also  considered  an  im- 
portant source  of  this  vitamine  in  the  diet,  not  because  they  supply 
much,  pound  for  pound,  but  because  bein<i^  mild  in  flavor  and  com- 
paratively cheap  they  are  used  in  larger  amounts  in  most  families 
than  any  other  one  vegetable. 

It  is  now  believed  that  the  vitamines  are  to  some  extent  destroyed 
by  drying  and  also  by  cooking,  particularly  in  the  presence  of  soda. 
!  Probably  no  two  foods  are  affected  to  the  same  extent,  and  even  if 
the  effect  on  every  food  were  known,  the  facts  would  be  difficult  to 
keep  in  mind.  In  the  absence  of  definite  available  knowledge  on 
this  subject  it  is  wise  for  the  housekeeper  to  use  regularly  some  un- 
cookeil  fruits  or  tomatoes,  fresh  or  canned,  and  some  green-leaf 
vegetables.  The  last  mentioned  should  be  used  either  raw  or  cooked 
only  enough  to  make  them  taste  good  and  without  unnecessary  loss 
of  their  juices.  Canned  and  dried  vegetables  and  fruits  may  all  be 
used  for  the  sake  of  economy  or  convenience  or  to  give  bulk  to  the 
diet,  but  never  to  the  exclusion  of  green-leaf  vegetables  and  fresh 
fruits.  There  is  no  way  at  present  of  measuring  the  exact  amount 
of  fruit  juices  needed  for  health.  It  seems  probable,  however,  that 
it  is  not  large,  and  the  housekeei)er  who  can  not  afford  to  serve 
whole  oranges,  grapefruit,  or  fresh  tomatoes  is  probably  on  the 
safe  side,  if  she  makes  a  practice  of  introducing  small  amounts  of 
tomato,  orange,  or  lemon  juices  into  her  bill  of  fare.  An  orange 
cut  up  with  other  fruits  or  a  little  lemon  juice  added  to  sliced 
bananas,  stewed  prunes,  or  other  fresh  or  dried  fruits  is  helpful. 
There  are  many  desserts  and  beverages,  too,  in  which  small  amounts 
of  orange  or  lemon  juice  can  be  used,  and  many  gravies,  sauces,  and 
soups  that  are  improved  by  a  little  tomato  juice.  Regularity  of 
supply  is  probably  more  important  than  the  use  of  large  amounts. 

GROUP  II.     FOODS  DEPENDED   ON   FOR  EFFICIENT   PROTEIN.^ 

Under  the  head  of  foods  that  furnish  efficient  protein  come 
milk ;  eggs ;  cheeses  of  various  kind ;  flesh  foods,  including  lean  and 
medium  fat  meats;  fish,  poultrj^  game,  and  sea  foods;  peanuts  and 
soy  beans.  These  foods,  though  differing  much  in  other  respects, 
are  alike  in  furnishing  a  kind  of  protein  that  is  capable  of  replacing 
the  protein  found  in  the  tissues  of  the  body.  Such  foods  as  bacon, 
salt  pork,  fat  pork  sausage,  and  cream  furnish  the  same  kind  of 
protein  as  the  foods  of  this  group,  but  far  less  of  it,  pound  for  pound. 
As  a  rule,  if  a  food  contains  two  and  a  half  times  as  much  fat  as 
protein,  it  is  listed  among  the  foods  of  Group  V,  which  are  depended 
on  to  give  richness  to  the  diet  rather  than  to  furnish  protein. 

Milk  is  especially  rich  in  lime,  and  meat  and  eggs  in  iron.  Milk, 
especially  in  the  summer,  and  eggs  supply  vitamine  A.     In  thie  diet 

*U.  S.  Dept.  Agr.,  Farmers'  Bulletin  824,  How  to  Select  Foods:  III.  Foods  Rich  in 
Protein. 
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of  the  adult  all  the  foods  of  this  group  may  be  considered  inter 
changeable.     In  the  diet  of  children,  however,  nothing  can  take  the| 
place  of  milk. 

GROUP  III.  CEREAL  GRAINS  AND  THEIR  PRODUCTS.^ 

The  cereal-grain  foods  are  flour,  meal,  breakfast  foods,  bread, 
rolls,  crackers,  and  all  other  foods  that  are  made  wholly  or  chiefly 
from  the  cereal  grains,  namely,  wheat,  corn,  rye,  rice,  barley,  and 
oats.  These  cereal  foods  are  depended  on  to  supply  protein,  starch,! 
and,  particularly  if  they  are  made  from  the  whole  grain,  mineral! 
substances,  and  vitamines.  Vitamine  B  is  found  so  near  the  germ 
that  it  is  likely  to  be  lost  if  the  germ  is  removed.  The  mineral  sub- 
stances are  found  chiefly  in  .the  germ  and  in  the  outer  coatings  of 
the  grain.  It  is  generally  agreed  that  cereal  foods  keep  better  if  the 
germ  has  been  removed,  and  many  people  prefer  white  to  whole- 
wheat flour  because  it  makes  lighter  bread.  However,  if  white  bread 
only  is  served,  care  should  be  taken  either  to  introduce  whole-grain 
cereals  into  the  diet  as  breakfast  foods  or  in  some  other  way,  or  to 
provide  an  unusually  large  proportion  of  vegetables  and   fruits. 

(See  p.  4.) 

GROUP  IV.   SUGAR  AND  SUGAR  FOODS. 

The  sugar  foods  are  sugars  of  different  kinds,  including  granu- 
lated, pulverized,  lump,  brown,  and  maple;  molasses;  honey;  sirups; 
candy;  sweet  chocolate;  rich  preserves;  jellies;  jams  and  marmalades. 
These  foods  can  be  depended  on  for  fuel  and  flavor,  but  not  for 
protein,  vitamines,  and  mineral  substances.  They  are  therefore  not 
as  essential  as  the  other  groups.  It  should  be  said,  however,  that 
sugar  at  ordinary  prices  is  an  economical  body  fuel  and  a  very  eco- 
nomical flavoring  material  as  compared  with  most  extracts  and  even 
with  spices.  If  sweets  are  used  in  proper  proportions  to  other  food 
materials  and  are  not  served  in  such  a  w^ay  as  to  destroy  the  appetite 
for  other  foods,  they  have  an  important  place  in  the  diet. 

GROUP  V.     FATS  AND  FAT  FOODS. 

Fats  and  fat  foods  include  butter,  oil,  lard,  suet,  and  other  table 
and  cooking  fats ;  cream ;  bacon ;  salt  pork ;  pork  sausage ;  chocolate ; 
and  rich  or  oily  nuts.  Most  of  these  foods  are  prepared  by  separat- 
ing fat  from  natural  food  materials  such  as  milk,  meat,  olives,  and 
cotton  seed.  It  is  better  to  use  them  in  this  separated  form  because 
in  this  way  the  richness  and  flavor  that  they  give  to  the  diet  are 
more  easily  distributed  through  the  other  foods.  Some  of  the  fat 
foods,  especially  butter  and  cream,  furnish  vitamine  A  and  for  this 
reason  have  great  advantage  over  the  other  foods  of  the  group,  par- 
ticularly when  milk  and  green-leaf  vegetables  can  not  be  obtained 
in  sufficient  amounts. 

»  U.  S.  Dept.  Agr.,  Farmers'  Bulletin  817,  How  to  Select  Foods :  II.  Cereal  Foods. 


A  Week's  Food  for  an  Average  Family.  7 

GOOD  PROPORTIONS  FOR  THE  DIET. 

All  of  the  foods  mentioned  in  the  preceding  paragraphs,  and  in 
fact  all  foods,  furnish  body  fuel  or  material  that  can  be  burned  in 
tlie  body  to  give  it  energy  and  incidentally  to  keep  up  its  tempera- 
ture. The  fuel  supplied  by  Group  I,  the  vegetables  and  fruits,  is 
chieHy  sugar  and  starch;  that  supplied  by  Group  II,  namely,  milk, 
meat,  eggs,  and  cheese,  chiefly  complete  or  efficient  protein  and  fat; 
that  supplied  by  Group  III,  the  cereals,  chiefly  protein  and  starch, 
the  hitter  l)eing  usually  six  or  seven  times  as  much  by  weight  as  the 
former;  that  supplied  by  Group  IV,  the  sweets,  almost  exclusively 
sugar;  and  that  supplied  by  Group  V,  almost  exclusively  fat.  As  a 
I  ulc,  the  diet  will  be  sufficiently  bulky  and  flavorful  and  will  furnish 
the  right  proportions  of  starch,  fat,  and  sugar  for  the  taste  of  most 
people  if  the  vegetables  and  fruits  furnish  about  20  per  cent  of  the 
fuel ;  the  milk,  meat,  eggs,  and  similar  foods,  20  per  cent ;  the  cereal 
foods,  30  per  cent;  sweets,  10  per  cent;  and  fats  and  fat  foods,  20 
per  cent.  A  diet  made  up  on  these  proportions  will  also  furnish 
satisfactory  kinds  and  amounts  of  protein,  mineral  substances,  and 
vitamines.  These  proportions  have  therefore  been  adopted  in  mak- 
ing up  the  sample  weekly  food  supplies  of  different  kinds  of  foods 
shown  on  pages  8  to  16.  Many  other  combinations  would  answer 
the  purpose  equally  well. 

ENERGY  VALUES  AS  COMPARED  WITH  WEIGHTS. 

It  is  far  more  difficult  to  state  briefly  and  accurately  the  amounts 
of  foods  needed  than  to  enumerate  the  kinds  that  should  be  used.  The 
amounts  of  foods  needed  for  a  given  person  or  family  are  usually 
stated  in  one  of  two  ways:  (1)  In  terms  of  such  familiar  units  as 
pounds,  bushels,  and  dozens ;  or  (2)  in  terms  of  units  by  which  energy 
or  the  power  to  do  work  is  measured,  that  is,  in  calories  and  hundred- 
calorie  portions.  Rules  for  estimating  the  amount  of  food  needed  in 
terms  of  calories  and  hundred-calorie  portions  are  easy  to  make  but 
troublesome  to  follow,  for  foods  are  not  at  present  bought  or  sold  by 
calories  or  hundred-calorie  portions,  nor  are  these  units  used  in 
recipes.  On  the  other  hand,  exact  rules  expressed  in  terms  of  pounds, 
dozens,  and  other  familiar  units  are  very  difficult  to  make.  The  chief 
reason  for  this  is  that  food  materials  differ  greatly,  not  only  in  the 
kinds  of  nutrients  they  contain,  but  also  in  the  amount  of  water  and 
of  inedible  material  such  as  bone  and  shell.  Even  those  foods  that 
serve  practically  the  same  purpose  in  the  diet  are  not  interchange- 
able, pound  for  pound.  For  example,  a  pound  of  sugar  provides  16 
ounces  of  sugar;  a  pound  of  honey,  about  12  ounces  of  sugar;  and 
other  sweet  foods  in  common  use  differ  even  more.  It  goes  without 
saying  that  if  a  family  uses  candy,  sirup,  molasses,  honey,  and  rich 
preserves  purchased  as  such,  it  can  not  safely  use  so  much  sugar  as  it 
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would  otherwise ;  but  it  is  quite  impossible  to  state  the  total  number 
of  pounds  of  sweets  that  can  be  wisely  used  without  knowing  which 
ones  are  to  be  selected*  and  in  what  proportions  they  are  to  be  used. 

For  such  reasons  as  those  given  above,  the  amounts  of  the  various 
kinds  of  foods  that  are  necessary  or  desirable  are  stated  in  two  ways 
in  this  bulletin,  by  weight  and  by  hundred-calorie  portions.  This  is 
done  in  the  belief  that  estimates  in  pounds,  dozens,  and  quarts  may  be 
more  useful  to  some  housekeepers  and  that  estimates  in  hundred- 
calorie  portions  may,  because  of  their  greater  definiteness,  be  more 
useful  to  others. 

In  most  cases  the  suggested  allowances  of  foods  from  a  given  group 
are  given  first  in  the  terms  of  some  familiar  member  of  the  group. 
After  that,  suggestions  are  made  for  the  substitution  of  other  foods 
which  serve  the  same  purpose.  For  example,  under  Group  III  it  is 
said  that  15  pounds  of  dry  cereal  foods,  which  of  course  include  the 
flour  used  in  making  bread,  is  a  good  weekly  allowance  for  the  aver- 
age family.  Many  people,  however,  buy  bread  instead  of  having  it 
prepared  at  home,  and  so  the  statement  is  made  that  a  pound  of  bread 
usually  contains  about  three-fourths  of  a  pound  of  flour,  and  there- 
fore counts  as  three-fourths  of  a  pound  of  dry  cereal  in  making  up 
the  total  allowance. 

THE  "AVERAGE  "  FAMILY. 

The  illustrations  show  the  amount  of  food  needed  weekly  by  the 
"average"  family.  This  family  is  supposed  to  consist  of  a  father 
and  a  mother  both  doing  moderately  active  muscular  work  and  three 
young  children  whose  ages  total  as  least  20  years  but  not  more  than 
24  years,  or  of  four  "  average  "  adults.  The  average  adult  is  repre- 
sented by  a  man  who  does  little  or  no  muscular  work,  or  by  a  woman 
who  does  hard  muscular  work  like  washing  or  cleaning  for  8  hours 
a  day.  Boys  of  12  years  or  more  and  men  who  do  moderately  hard 
muscular  work  need  more  than  the  average ;  many  women  need  less. 
The  foods  pictured,  figures  1  to  5,  together  supply  about  80,000 
calories,  or  800  hundred- calorie  portions.  Most  farm  families  do 
more  active  muscular  work  and  so  need  more  energy  than  is  here 
allowed  for  the  average  family.  The  needs  of  other  families  than 
the  average  family  may  be  estimated  by  means  of  the  table  on 
page  20. 

A  WEEK'S  SUPPLY  OF  VEGETABLES  AND  FRUITS  FOR 
AN  AVERAGE  FAMILY. 

A  sample  weekly  supply  of  vegetables  and  fruits  for  the  average 
family  is  shown  in  figure  1.  This  supply  represents  about  70  pounds 
fresh  weight  or  about  160  hundred-calorie  portions  of  vegetables  and 
fruits.    It  is  believed  that  this  amount  if  regularly  used  will  insure 
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the  required  bulk  and  mineral  substances,  even  though  some  of  the 
vegetables  and  fruits  are  canned  and  some  dried;  and  that  it  will 
also  furnish  the  required  vitaniiiies,  provided  green-leaf  vegetables 


A  Weeks  Suivi  y  of\4:getables  and  Ff 


I    '  M 


A 


Av 


RUITS 

I  iTfi)»red    bv 

En  AGE  rAMlLY  Si«uj«r'n^Rtp««ti, 


<IW. 


The  lol«H52,lb«.  frcftli  Ai\d  caTmed.and  3  lbs.  dried  or  70  lbs.  fresh 
weight),  provides  V'5  tlie  needed  I uel .  Tliis  proportion  of  vegetables  and 
fruits  inAy  be  raised   or  IcAvered   b^  liaU. Always  us*  soroe  leaf  vegetables. 


} 


Fiu.  1. — r.  S.  Itepartniiiit  of  Ai:rlculture  chart  sho\viD«;  vej^etables  and  fruits,  fresh, 
canned,  and  dried,  which  topether  supply  about  160  liundred-ealorie  portions.  Any 
other  combination  of  ordinary  vegetables  and  fruits  equivalent  to  70  pounds  of  fresh 
material  would  su{^ly  about  the  same  amount  of  body  fuel. 

and  fresh  fruits  are  regularly  included  in  small  amounts.    The  sep- 
arate items  in  the  sample  supply  are  as  follows : 


Pounds. 
Fresh  vegetables  and  fruits : 

Potatoes,  white,  i  peck 7 

Potatoes,  sweet,  i  peck 7 

-cVsparagus 2 

Beets,  with  greens 2 

Carrots 2 

Cabhago 2 

.     Squash 2 

Turnips 2 

Celery 1 

Lettuce 1 

Onions 2 

Tomatoes,  4  medium-sized 1 

Rhubarb 1 

Bananas,     1     dozen     medium- 
sized  3 

Oranges,      i     dozen     medium- 
sized 3 

56616°— 21 2 


Pounds. 
Fresh  vegetables  and  fruits — Con. 

Apples,  8  medium-sized 3 

Pineapple  (1) 2 

Strawberries,  1  quart 1 

Total -  44 

Canned  vegetables  and  fruits: 

Peas,  1  quart 2 

String  beans.  1  quart 2 

Cherries,  1  quart 2 

Peaches,  1  quart 2 

Total 8 

Dried  vegetables  and  fruits: 

Lima   beans 2 

Raisins ^  1 

Total 3 
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HOW  TO   ESTIMATE  THE  NUMBER  OF  POUNDS   FRESH   WEIGHT. 

When  all  the  vegetables  and  fruits  used  are  fresh  it  is  easy  to  esti- 
mate the  weight,  but  when  some  are  dried  and  some  are  canned  it 
may  be  difficult.  Vegetables  and  fruits  lose  on  the  average  about 
five-sixths  of  their  Aveight  when  they  are  dried,  the  loss  being  some- 
times due  to  the  removal  of  inedible  portions,  but  chiefly  to  the 
passing  off  of  water.  A  given  number  of  pounds,  dried,  therefore, 
is  likely  to  furnish  as  much  fuel  and  mineral  substances  as  six  times 
that  number  of  pounds  fresh.  A  given  number  of  pounds  of  canned 
vegetables  and  fruits,  on  the  other  hand,  seldom  corresponds  in  fuel 
and  mineral  substances  to  more  than  the  same  number  of  pounds 
fresh  or  as  purchased,  i.  e.,  before  skins,  seeds,  pods,  outer  leaves, 
and  other  inedible  portions  have  been  removed.  In  making  up  the 
sample  supply  of  vegetables  and  fruits  in  the  picture,  it  was  esti- 
mated that  the  8  pounds  of  canned  peas,  string  beans,  cherries,  and 
peaches  correspond  roughly  with  8  pounds  of  these  same  foods  fresh, 
and  that  the  3  pounds  of  dried  lima  beans  and  raisins  correspond 
roughly  with  18  pounds  of  fresh  lima  beans  and  grapes.  The  44 
pounds  of  fresh  vegetables  and  fruits,  the  8  pounds  canned,  and  the 
3  pounds  dried  together  represent,  roughly,  TO  pounds  fresh  weight. 

This  method  of  estimating  the  original  or  fresh  weight  of  the 
vegetables  and  fruits  used  in  the  course  of  a  week  is  recommended  to 
the  housekeeper  who  wishes  to  keep  her  food  supply  up  to  the  stand- 
ard. Dried  and  canned  vegetables  and  fruits  can  never  wholly  take 
the  place  of  fresh  vegetables  and  fruits;  but  if  only  a  small  part  of, 
the  TO  pounds  can  be  obtained  in  fresh  form,  it  is  better  to  make  up 
the  remainder  in  the  form  of  dried  and  canned  products  than  to  re- 
duce the  total. 

HOW  TO  ESTIMATE  THE  ENERGY  VALUE  OF  THE  VEGETABLES  AND 

FRUITS. 

The  fuel  or  energy  values  per  pound  of  the  different  vegetables 
and  fruits  differ  considerably,  but  from  dietary  studies  made  in  the 
Office  of  Home  Economics  it  has  been  found  that  the  fresh  and  canned 
vegetables  and  fruits  in  the  variety  in  which  they  are  used  in  most 
families  seldom  represent  less  than  225  calories,  or  2^  hundred-calorie 
portions  per  pound,  and  that  the  dry  vegetables  and  fruits  seldom 
represent  less  than  1,350  calories,  or  13 J  hundred-calorie  portions  per 
pound.  According  to  these  figures  the  fresh  and  canned  vegetables 
and  fruits  in  the  sample  Aveekly  supply  should  furnish  at  least  IIT 
hundred-calorie  portions  and  the  dried  at  least  40J  hundred-calorie 
portions,  making  a  total  of  15T^  hundred-calorie  portions  for  the 
group,  or  about  20  per  cent  of  the  total  800  hundred-calorie  portions 
needed.    In  this  way  the  amount  of  fuel  furnished  by  the  vegetables 
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id  fruits  in  any  food  supply  and  the  proportion  of  this  fuel  to  the 
tal  fuel  needed  can  be  quickly  estimated. 

A   WEEK'S   FOOD    SUPPLY   OF   EFFICIENT-PPOtEIN 
FOODS  FOR  AN  AVERAGE  FAMILY.     '     '    . 

Figure  2  shows  a  sample  weekly  food  supply  of  milk  and  ot4ier 
loods  depended  on  for  efficient  protein  such  as  would  be  needed  by 
the  average  family.    The  supply  includes  14  quarts  of  milk*aVVl^i 


AWffk's  Supply  OF  Milk  Meat  and  Similar  Foods 
R)R  AN  Average  E^ 


^■2r> 


F^^p<^r^■l^    by 

R  AN  /AVERy^E  TAMLY  si,,cill'Fl<.l^£;i"n!t«,.„av 


The  lolal  (mJk.I'lqts.  other  foods.  lOVi  lbs.)  provides   about  Vs  the  -x 

iK-eded  futl.  For    advilts.  thi!>    proportion   may  be  raised  or  lowered  by     J\  \ 
hftlf  but  for  a  familywKh  3childr*n  the  milk  thox^n  is  a  minimum    allowance.  /^'M 


FlO.  2. — U.  S.  l>ei»artment  of  Agriculture  thart  showing  «'fli(lent-iMotein  foods  which  to- 
gether supply  160  hundred-calorie  portions.  Any  other  combination,  consisting  of  14 
quarts  of  milk  and  lOJ  pounds  of  flesh  foods,  cheese,  and  eggs,  would  furnish  alx)ut 
the  same  amount  of  Ixxly  fuel. 

l)ounds  of  flesh  foods,  cheese,  eggs,  and  peanuts,  or  about  160  hun- 
dred-calorie portions,  of  which  about  half  are  supplied  by  the  milk. 
The  separate  items  are  as  follows: 

Quarts, 


Milk 


14 


Pounds. 

Cheese \ 

Eggs,  1  dozen li 

Peanuts,  1  quart \ 


Total lOi 


Pounds. 

Beef,  sirloin 2 

Fowl 3 

Fish,  fresh,  lean 2 

Fish,  dried I 

Children  need  more  milk  than  adults,  and  the  number  of  quarts 
that  should  be  used  depends  on  the  family.  The  14  quarts  shown  in 
the  picture  is  believed  to  be  as  little  as  is  safe  for  a  family  of  2  adults 
and  3  children.  For  this  family  3  quarts  a  day,  or  21  quarts  a  week, 
would  be  a  better  allowance,  and  would  furnish  daily  3  glasses  for 
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each  child  and  a  small  amount  for  general  use.  Since  the  added 
quart  of  mLlk  would  be  chiefly  for  children,  it  would  hardly  be 
practigabb^©  reduce  the  other  foods  much.  A  family  of  four  adults 
would  probably  ?j[s^  less  milk  than  the  amount  shown  in  the  picture 
aiid-.more  meat;  dheese,  and  eggs.    For  such  a  family  1  quart  of  milk  and 

;.'  2'*pdunds  of  the  other  foods  would  be  a  more  usual  daily  allowance. 

\  '•  The  amount  of  meat  and  other  flesh  foods  shown  in  the  figure  is 
.doubtless  less  than  that  used  in  most  families  whose  incomes  allow 
theih  to  select  the  foods  they  desire.     The  meat,  eggs,  cheese,  and 

Vs'imilar  foods,  together  Avith  the  vegetables,  fruits,  milk,  cereals,  and 
other  foods  shown  in  the  other  illustrations  correspond  to  an  allow- 
ance of  at  least  88  grams,  or  somewhat  more  than  3  ounces,  of  pf-otein 
per  man  per  day,  which  is  more  than  many  authorities  think  neces- 
sary for  health.  The  only  good  argument,  therefore,  for  increasing 
such  foods^  would  be  that  the  members  of  the  family  do  not  feel 
satisfied  with  the  amount  suggested. 

THE     RELATIONSHIP     BETWEEN     WEIGHT     AND     ENERGY     IN     THE 
EFFICIENT-PROTEIN  FOODS. 

The  number  of  hundred-calorie  portions  th^t  can  be  counted  upon 
from  the  foods  of  the  efficient-protein  grdiip  is  not  easy  to  state  ex- 
cept in  the  case  of  milk.  A  quart  of  whole  milk  supplies  about  6 
hundred-calorie  portions  and  a  quart  of  skim  milk  or  buttermilk 
about  3  hundred-calorie  portions.  The  14  quarts  of  whole  milk 
shown  in  the  illustration  represent,  therefore,  about  84  hundred- 
calorie  portions.  It  has  been  found  (see  p.  22)  that  the  meat,  eggs, 
and  similar  foods  used  in  most  families  average  at  least  8  hun- 
dred-calorie portions  per  pound.  The  foods  in  the  illustration,  some 
of  which  are  fat  and  some  lean,  were  chosen  to  correspond  with  this 
average  and  to  supply  about  85  hundred-calorie  portions.  It  is  true 
that  the  flesh  foods,  eggs,  cheese,  etc.,  used  in  the  course  of  a  week  in 
a  given  family  may  represent  less  fuel  than  this  per  pound.  They 
certainly  will  if  they  consist  chiefly  of  fresh  fish,  chicken,  or  eggs, 
all  of  which  are  below  the  average  in  energy  value.  On  the  other 
hand,  they  will  represent  more  than  8  hundred-calorie  portions  per 
pound  if  they  consist  chiefly  of  pork,  lamb,  cheese,  or  peanut  butter, 
all  of  which  are  above  the  average.  During  the  course  of  a  month  or 
a  year,  however,  it  is  safe  to  count  on  an  average  of  at  least  8  hun- 
dred-calorie portions  per  pound  from  foods  of  this  kind. 

A  WEEK'S  SUPPLY  OF  CEREAL  FOODS  FOR  AN  AVERAGE 

FAMILY. 

A  sample  weekly  supply  of  cereal  foods  for  the  average  family  is 
shown  in  figure  3.     This  supply  corresponds  to  about  15  pounds  of  dry 
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cereals,  such  as  flour,  meal,  and  ready-to-eat  breakfast  foods,  and  sup- 
plies about  240  hundred-calorie  portions.  It  is  believed  that  if  this 
amount  of  cereal  foods  is  used  re^^ularly  in  addition  to  the  vegetables, 
fruits,  milk,  meat,  and  other  foods  shown  in  the  figures  on  pages  9 
and  11,  the  diet  will  be  sure  to  supply  enough  protein  and  the  pro- 
portion of  starch  to  sugar  and  fat  will  make  it  palatable.     Many  well- 


AWi 


C«i<(f«kiu(a>.    (>«> 

0(hr.  «n....  K,>.> 
en. 


EEKS  OUPPLY  OF  V^EREAL  FOODS 
-    FOR  AN  AVERAGE  FAMILY s^nsfcX 


'-  ^.i 


J 


Thtlolal  (bread. 10  lbs.  and  dr>'  cereals.  7 li  lbs.  or  dry  cereals.  15Ibs.) 

J>rovicles    about  ^'lo  ihe    needed  fuel.  Thu  proportion  may  be  raised,  or 
OMercd   by  half.  Use  whole  gram  products  jf  vegetables  and  fruits  are  scarce. 


J 


Kio.  3. — U.  S.  Deimrtuient  t»f  Agriciiltun-  chart  showing  !)n'ad  and  other  cereal  foods 
which  together  supply  aliout  240  hundretl-calorie  portions.  Any  other  combination  of 
corpftl  foods  equivalent  to  15  poundK  of  dry  cereal  would  furnish  about  the  same 
amount  of  body  fuel. 

to-do   families,  however,  prefer  less  cereals  and  more  meat.     The 
separate  items  are  as  follows: 


Pounds. 
Ready-to-eat  breakfast  cereal,  5  to 
6  cups i 

Total Ti 

Bread  and  rolls 10 


Pounds. 

Flour.  20  cups 5 

Rolled  oats,  2i  cups  to  3  cups i 

Corn  meal,  li  cups ^ —     i 

Rice,  1  cup i 

Macaroni i 

HOW  TO  ESTIMATE  THE  TOTAL  AMOUNT  OF  CEREALS  USED. 

Some  families  make  their  own  bread,  some  buy  bread,  and  some  buy 
part  and  make  part.  Every  pound  of  bread  contains  approximately 
three-fourths  of  a  pound  of  flour.  The  housekeeper  can,  therefore, 
make  a  rough  estimate  of  the  amount  of  cereal  food  she  uses  by  add- 
ing three-fourths  of  the  weight  of  bread  she  buys  to  the  weight  of  the 
flour,  oatmeal,  and  other  dry  cereal  food  she  used  in  cooking.  Take 
the  foods  in  the  picture  for  illustration.  There  are  10  pounds  of 
56616°— 21 ^3 


14 


Farmers*  Bulletin  1228. 


bread  and  rolls  representing  three-fourths  as  much  flour,  or  about 
7J  pounds.  This  added  to  the  7J  pounds  of  dry  cereals  makes  a  total 
of  15  pounds. 

HOW  TO  ESTIMATE  THE  NUMBER  OF  HUNDRED-CALORIE  PORTIONS 

IN   CEREAL  FOOD. 

It  is  a  comparatively  easy  matter  to  estimate  the  number  of  hun- 
dred-calorie portions  that  are  to  be  obtained  from  cereal  foods.  The 
dry  cereals,  including  the  various  kinds  of  flours,  meals,  and  break- 
fast foods  average  about  16  hundred-calorie  portions  per  pound,  and 
no  one  kind  differs  much  one  way  or  the  other  from  the  average. 
Bread  and  rolls  average  about  12  hundred-calorie  portions  per  pound. 


AVVeeks  Supply  of  Sugar  and  otoeb  Sweets 
For  AN  Average  Rmily 


CotiOltKrtlWi    S 
CFL*i«.v*sr  •  >i\ 


■v 


J 


The  lolalCsugai'  and  cardiySlbs.,  honey,  sirup,  molasses  a-nd  jejiy,  each  Vx  ib) 
equals  about  ii'A  lbs.  of  sugar  and  provities  aijtait  80  hnidired-calone  portions 
or  Ho  the  needed  f Wl.  S'Wfeets  may  be  omitted  or  their  prupaHtion  Tabed  by  ball'. 


? 


Fig.  4. — U.  S.  Department  of  Agx-jculture  chart  showing  sugar  and  other  sweet  foods 
which  together  supply  about  80  hundred-calorie  portions.  Any  other  combination  of 
such  foods  which  furnishes  about  41  pounds  of  sugar  would  furnish  about  the  same 
amount  of  body  fuel. 

Take  the  cereal  foods  shown  in  the  picture  as  an  illustration.  The 
dry  cereals  may  be  expected  to  furnish  7jXl6  hundred-calorie  por- 
tions and  the  bread  10X12  hundred-calorie  portions,  making  a  total 
of  240  hundred-calorie  portions.  In  this  way  the  fuel  value  of  any 
combination  of  cereal  foods  can  be  quickly  estimated. 

A  WEEK'S  SUPPLY  OF  SWEETS  FOR  AN  AVERAGE 

FAMILY. 

Figure  4  shows  a  sample  weekly  supply  of  sweets  for  an  average 
family.  These  sweets  represent  about  4J  pounds  of  sugar  or  about 
80  hundred-calorie  portions.     It  is  believed  that  this  amount  of 
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sweets  if  usetl  re^larly  will  contribute  to  the  attractiveness  of  the 
diet  without  interferin*;  with  the  use  of  the  required  amount  of 
protein,  mineral  substances,  an<l  vitamines.  The  separate  items  are 
•8  follows: 

Pounds. 

Bu^ar.  j;nuiulnt«l,  4  cups 2 

Supar,    htaf ; 


Candy    

Honey,    ul>out    I    cup.. 


Pounds. 

Sirup,  about  }  cup i 

MolassoJ,    about    I    cup I 

Jelly    . i 


HOW  TO   ESTIMATE  THE  AMOUNT   OF  SUGAR  IN   SWEETS. 

(iranulateil,  lump,  pulverized,  and  brown  su<i:ars,  though  differ- 
ing in  texture  or  flavor,  are  practically  all  alike  in  composition;  they 
contain  little  or  nothin*;  but  supir.  A  pound  of  candy  may  be  con- 
sidered the  ecjuivalent  in  fuel  value  of  a  pound  of  sugar.  Water, 
which  has  no  fuel  value,  is  used  in  making  candy,  to  be  sure,  but  so 
I'X)  are  chocolate  and  nut  meats,  which  have  higher  fuel  values  than 
sugar.  The  average  fuel  value  per  pound  of  candies  of  various 
kinds  is,  therefore,  alK)ut  the  same  as  that  of  sugar.  The  amount  of 
9Ugar  in  thick  sirups,  such  as  honey  and  molasses,  is  about  three- 
fourths  of  a  pound  to  the  pound,  and  in  jellies,  jams,  and  rich  pre- 
serves, about  one-half  of  a  pound  to  the  pound.  This  jnakes  it  pos- 
sible to  estimate  quickly  the  total  amount  of  sugar  used,^hether  in 
the  form  of  sugar  itself  or  in  the  form  of  candy,  sirups,  or  preserves. 
Take  the  sweets  shown  in  the  picture  as  an  illustration.  There  are 
2J  pounds  of  sugar  itself  and  three-fourths  of  a  pound  of  candy, 
together  corresponding  to  a  total  of  about  3  pounds  of  sugar.  The 
hone}',  sirup,  and  molasses  together  weigh  IJ  pounds,  of  which'  about 
three-fourths,  or  18  ounces,  is  sugar.  The  jelly  weighs  one-half 
pound,  and  of  this  about  half,  or  4  ounces,  is  sugar.  This  makes  a 
total  of  about  A\  pounds  of  sugar. 

HOW  TO  ESTIMATE  THE  NUMBER  OF  HUNDRED-CALORIE  PORTIONS 

IN  THE  SWEETS. 

Sugar  itself  provides  18  hundred-calorie  portions  per  pound  and 
average  candy  about  the  same  number.  Thick  sirups  provide  about 
134  hundred-calorie  portions,  and  jelly,  jams,  marmalades,  and  rich 
preserves  about  9  hundred-calorie  portions  per  pound.  With  these 
figures  in  mind,  it  is  easy  to  estimate  the  number  of  hundred-calorie 
portions  to  be  obtained  from  the  sweets  even  when  these  foods  are 
used  in  great  variety.  Take  the  sweets  in  the  illustration  on  page 
14  as  an  example.  The  3  pounds  of  sugar  and  candy  may  be  ex- 
pected to  furnish  about  54  hundred-calorie  portions;  the  IJ  pounds 
of  thick  sirups  (honey,  sirup,  and  molasses)  about  20|  hundred- 
calorie  portions,  and  the  one-half  pound  of  jelly  about  4J  hundred- 
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calorie  portions.  This  makes  a  total  of  nearly  80  liimdred-calorie 
portions,  or  about  one-tenth  of  the  fuel  needed  weekly  by  the  average 
family. 

A  WEEK'S  SUPPLY  OF  FATS  AND  FAT  FOODS  FOR  AN 
AVERAGE  FAMILY. 

Figure  5  shows  a  sample  weekly  food  supply  of  fats  and  fat  foods 
for  the  average  family.  These  foods  correspond  with  about  4 
pounds  of  pure  fat  and  represent  about  1(50  hundred-calorie  por- 
tions.    It  is  believed  that  this  amount  of  fat,  in  addition  to  that 


■av\^ 


EEKs  Supply  of 
For  an  Average  Rmily 


vTt 


The  total  (butter.  2  lbs.:  other  fats.  I  lb.,  bacon.  1  lb, nuts,  lib.,  cream.  Ipt.)  4  lbs 


of  pure  fat,  provides   about  '/5  the 
raised  or  lowered    by  half.  The  less 


It  t'ded     fuel .  This  proportion    may 
milk  used ,  tlie  roore  butter    needed 


OHMMMilii 


Fig.  5. — U.  S.  Department  of  Agriculture  chart  showing  fat  and  fat  foods  which  to- 
gether supply  about  160  hundred-calorie  portions.  Any  other  combination  of  such 
foods  equivalent  to  about  4  pounds  of  fat  would  furnish  about  the  sarao  amount  of 
body  fuel. 

supplied  by  the  milk,  meat,  and  similar  foods  suggested,  will  make 
the  diet  sufficiently  rich  to  taste  good.  It  is  believed,  also,  that  the 
amount  of  butter,  cream,  and  suet  shown  will,  if  used  in  connection 
with  the  milk  and  green  vegetables  elsewhere  recommended,  be 
enough  to  keep  up  the  supply  of  vitamine  A.  The  separate  items 
are  as  follows : 


Pound. 

Oil,  i  cup i 

Shortening  fat,  1  cup_     i 
Suet i 

Total 1 


Pounds. 

Butter 2 

Bacon 1 

Total 3 


Pounds. 

Cream,  1  pint 1 

Nuts  in  shell 1 

Total 2 
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HOW   TO   ESTIMATE   THE   AMOUNT   OF   FAT   IN   THE  FATS   AND 

FAT  FOODS. 

Oil,  suet,  lard,  and  drippings  may  be  considered  to  be  all  fat; 
butter,  bacon,  salt  pork,  chocolate,  and  fat  nut  meats  may  be  con- 
sidered to  be  at  least  three-fourths  fat;  and  cream  and  nuts  in  the 
shell  may  be  considered  to  be  one-fourth  fat.  With  these  figures  in 
mind  it  is  possible  to  estimate  the  amount  of  fat  in  the  fat  foods, 
whether  these  foods  are  chiefly  butter  or  chiefly  cream,  oils,  nuts, 
or  other  foods  commonly  used  to  enrich  the  diet.  Take  the  foods 
in  the  picture  for  example.  The  pound  of  oil,  shortening  fat,  and 
suet  may  be  considered  all  fat.  The  fat  in  butter  and  bacon  may  be 
considered  to  be  about  2^  pounds,  or  three-fourths  of  their  total 
weight,  while  the  fat  in  the  cream  and  nuts  in  the  shell  may  be 
considered  to  be  8  ounces,  or  one-fourth  of  their  total  weight.  This 
makes  a  total  of  nearly  4  pounds  of  fat  in  all. 

HOW  TO  ESTIMATE  THE  NUMBER  OF  HUNDRED-CALORIE  PORTIONS 
IN  THE  FAT  AND  FAT  FOODS. 

Pure  fat  has  a  fuel  value  of  about  4,000  calories  per  pound.  But- 
ter furnishes  about  84  hundred-calorie  portions  per  pound.  Bacon, 
salt  pork,  chocolate,  and  fat  nut  meats  average  about  28  hundred- 
calorie  portions,  and  cream  and  nuts  in  the  shell  about  10  hundred- 
calorie  portions  per  pound.  With  these  figures  in  mind  it  is  possible 
to  estimate  quickly  the  number  of  hundred-calorie  portions  of  fat  and 
fat  foods  shown  in  the  sample  weekly  supply  as  not  far  from  160 
hundred-calorie  portions,  and  the  same  method  can  be  used  in  esti- 
mating the  fat  in  any  other  list  of  fats  or  fat  foods. 

MEAL  PLANNING. 

Up  to  this  point,  emphasis  has  been  laid  on  the  kinds  and  relative 
amounts  of  foods  in  the  weekly  supply,  and  no  mention  has  been 
made  of  the  make-up  of  the  separate  meals.  This  was  done  in  the  be- 
lief that  a  balanced  food  supply  insures  a  balanced  diet.  The  common 
way  of  using  such  foods  as  those  shown  in  the  pictures  is  by  serving 
one  or  more  foods  from  each  of  the  five  groups  at  each  meal.  Many 
people  eat  for  breakfast :  Fruit  (Group  I)  ;  either  a  cereal  with  milk, 
or  an  egg,  or  warmed-over  meat  or  fish  on  toast  or  with  bread 
(Groups  II  and  III)  ;  butter  or  bacon  (Group  V)  ;  and  sugar, 
marmalade,  or  both  (Group  IV).  The  usual  bill  of  fare  for  lunch 
or  supper  includes  meat,  sliced  cold  or  warmed  over,  or  cheese,  or 
eggs  in  some  form,  or  a  milk  soup  or  chowder  (Group  II)  ;  bread 
or  crackers  (Group  III) ;  butter  or  oil  (Group  V)  ;  a  green  salad 
or  sliced  fruit  (Group  I),  and  sugar  or  a  sweet  of  some  other  kind 


18  Farmers*  Bulletin  1228. 

(Group  IV).  Dinner  usually  consists  of  meat  or  one  of  the  so-called 
meat  substitutes  (Group  II)  ;  potatoes  and  one  other  vegetable 
(Group  I)  ;  bread  and  butter  (Groups  III  and  V)  ;  and  a  sweet  of 
some  kind  for  dessert  (Group  IV)  ;  or  bread  without  butter  (Group 
III)  and  a  rich  dessert  (Groups  IV  and  V). 

Some  housekeepers  like  to  do  a  certain  amount  of  "  balancing  "  as 
they  go  along  and  to  serve  at  least  one  food  from  each  group  at 
every  meal,  but  this  is  not  necessary.  There  is  no  objection  in  the 
case  of  an  adult  to  a  breakfast  of  toast,  butter,  and  coffee,  tea,  or 
cocoa  (chiefly  Groups  III  and  V),  if  enough  vegetables,  fruits,  and 
efficient-protein  foods  are  supplied  at  later  meals.  Nor  is  there  any 
reason  to  think  that  serious  injury  would  be  done  by  the  omission  of 
any  one  group  of  food  for  a  Avhole  day,  or  even  longer.  For  this 
reason,  emphasis  has  been  placed  chiefly  on  the  importance  of  keep- 
ing account  of  the  foods  served  in  the  course  of  a  week  rather  than  of 
those  in  every  meal. 

Another  point  to  be  remembered  is  that  meals  are  not  necessarily 
well  balanced,  even  if  they  contain  representatives  of  all  the  food 
groups,  for  much  depends  on  the  proportions  in  which  these  foods 
are  used.  A  dinner  which  includes  meat,  and  also  a  dessert  made  of 
milk  and  eggs,  such  as  custard  or  ice  cream  is  likely  to  supply  far 
more  of  the  efficient  protein  foods  than  needed,  an  important  mat- 
ter since  these  are  among  the  most  expensive  food  materials.  Nor 
is  it  possible  to  judge  from  the  dishes  served  whether  a  meal  is  bal- 
anced or  not.  For  example,  a  meal  that  includes  no  meat  course,  but 
has  in  its  place  only  bread  and  butter  with  vegetables  or  fruits  may 
be  well-balanced  if  the  dessert  is  such  a  dish  as  old-fashioned  rice 
pudding  which  has  milk  for  its  chief  ingredient.  If  the  weekly  food 
supply  is  satisfactory  the  exact  make-up  of  the  separate  meals  is  not 
important,  though  the  habit  of  providing  all  the  required  kinds  of 
foods  regularly  is  helpful  and  likely  to  save  time  and  thought. 

SUGGESTED  BILLS  OF  FARE. 

Bills  of  fare  for  a  week  that  could  be  made  from  the  food  supply 
shown  in  the  pictures  are  given  below.  It  should  be  remembered 
that  this  food  supply  was  planned  for  an  "  average "  family  (see 
p.  8),  and  that  it  should  perhaps  be  modified  by  increasing  or  de- 
creasing the  amount  of  milk  according  to  the  number  of  children  and 
adults  in  the  family.  When  more  milk  is  provided  for  the  young 
children  this  would  partially  take  the  place  of  the  meat,  fish,  cheese, 
or  egg  dishes. 
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BBBAKPAST. 

ranKCH:  breakfaMt  cereal 
•ith  milk;  bread  or  toast 
rith  butter. 


SUNDAY. 

DIN.NBK, 


LUNCH     OR    SUPPER. 


Chicken  *     stuffed     and        Peanut    sandwiches     with 

roasted     or     fricasseed     and  lettuce  salad  ;  or  bread,  milk, 

served  on  toast  or  with  rice  ;  and     butter     for     children  ; 

Bweet    potatoes  ;    asparagus  ;  candy, 
jelly  ;    bread  ;    pineapple    ice 
cream. 


BBKAKrABT. 

Sliced  pineapple  and  ba- 
nanas: breakfast  cereal 
with  milk ;  bread  or  toast 
with  butter. 


MONDAY. 
DINNBB. 


LUNCH    OR    SUPPER. 


Macaroni    and    cheese*  Lima    bean    chowder  ; 

with    warmed-over    chicken ;  crackers   or   bread    and   but- 

boiUni    cabbage  ;    bread  ;  ter ;  celery  ;  boiled  rice  with 

apple     pudding,     baked     or  honey. 
Hteamed. 


BBBAKPABT. 


TUESDAY. 
DINNER. 


LUNCH    OR    SUPPER. 


Canned     p«*aches :     break-          Reef   stew*    with    turnips.  Bacon;      boiled      potatoes 

fast  cereal  with  milk ;  bread     carrots,    onions,    and    dump-  and    milk  gravy    made   with 

or  toast  with  butter.                   lings ;  bread  ;  orange  custard  bacon   fat ;   cole-slaw  ;  bread 

with    nut    «nokies    or    sliced  and  butter ;  candy. 

oranges    with    nut   cake. 


BBEAKraST. 


WEDNESDAY. 

DINNER. 


LUNCH    OR    SUPPER. 


Canned  cherries :  break-  Bacon  and  fried  eggs ; 
fast  cereal  with  milk  ;  bread  potatoes :  squash  ;  bread 
or  toast  with  butter.  peach   pie. 


Creamed  smoked  fish  with 
baked  potatoes ;  bread  and 
butter ;  sliced  oranges  with 
coconut. 


THURSDAY. 

DINNER. 


LUNCH     OR    SUPPER. 


Bananas ;  breakfast  cereal 
with  milk ;  bread  or  toast 
with  butter. 


BREAKFAST. 


Meat   cakes  *  with   tomato        Cheese  sandwiches  or  seal- 
sauce  ;    lima    beans;    bread;    loped  cheese  and   rice;*  let- 
baked   bananas.  tucc ;     bread     and     butter; 
wheat  cakes  with  sirup. 


FRIDAY. 
DINNER. 


LUNCH    OR    SUPPER. 


Stewed  raisins  and  rhu-  Fish,  stuffed  or  baked  ;*  Cream  of  pea  soup ;  seal- 
barb  ;  breakfast  cereal  with  sweet  potatoes ;  beets  with  loped  sweet  potatoes ;  bread 
milk;  bread  or  toast  with  greens;  bread;  suet  pudding  or  biscuits  and  butter; 
butter.  with    raisins.  canned  chenies. 


BREAKFAST. 


SATURDAY. 

DINNER. 


LUNCH    OR    SUPPER. 


Baked     apples ;  '  breakfast          Scrambled      eggs      with  Creamed   fish   on    toast  or 

cereal   with   milk ;   bread   or     smoked   fish  ;<   string  beans ;  boiled   rice ;   bread   and  but- 

toast  with  butter.                         celery ;    bread    and    butter ;  ter ;  raisin  tarts, 
strawberry  shortcake. 


*  Bread  and  milk  instead  of  this  for  young  children. 
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COMPARING  ONE'S  OWN  FAMILY  WITH  THE  "AVERAGE" 

FAMILY. 

On  page  8  the  statement  is  made  that  the  average  family  needs 
about  800  hundred-calorie  portions  a  week.  This  would  be  about  114 
a  day.  The  number  of  hundred-calorie  portions  needed  by  any  fam- 
ily can  be  estimated  roughly  by  reference  to  the  table  given  below. 
Such  an  estimate  will  provide  a  means  for  comparing  the  allowances 
for  any  given  family  with  the  allowances  given  in  this  bulletin  for 
the  average  family.  For  illustration,  suppose  a  family  consists  of 
one  man  who  does  little  muscular  work;  two  women,  one  of  whom 
does  little  muscular  work,  the  other  hard  muscular  work ;  an  active 
boy  16  years  of  age,  and  three  children,  11,  8,  and  4  years  of  age. 
These  persons  would  require,  respectively,  about  200,  150,  200,  280, 
140,  120,  and  100  hundred-calorie  portions  a  week,  which  make  a  total 
of  about  1,200  hundred-calorie  portions,  or  50  per  cent  more  than 
that  needed  by  the  average  family.  All  of  the  allowances  given  in 
this  bulletin,  therefore,  would  have  to  be  increased  by  half.  The  me- 
dium cereal  allowance  would  then  be  about  22  pounds  a  week  instead 
of  15,  the  medium  fat  allowance  6  instead  of  4  pounds,  and  so  on 
through  the  groups. 

Energy  needs  of  different  individuals. 
[Hundred-calorie  portions.] 


Individual. 


The  average  person  over  12  years  of  age 

A  man  or  boy  using  much  muscular  energy  in  work  or  play 

A  man  or  boy  using  little  or  no  muscular  energy  in  worK  or  play. . 

A  woman  or  girl  using  much  muscular  energy  in  work  or  play 

A  woman  or  girl  using  little  or  no  muscular  energy  in  work  or  play 

A  boy  or  girl  between  10  and  12  years  of  age,  at  least '. 

A  boy  or  girl  between  6  and  9  years  of  age,  at  least 

A  boy  or  girl  between  2  and  5  years  of  age,  at  least 


Per  day. 

Per  week. 

27 

200 

40 

280 

27 

200 

21 

200 

22 

150 

20 

140 

17 

120 

14 

100 

The  above  amounts  represent  the  gross  allowance  which  should  be 
made  in  the  family  food  supply  for  the  different  individuals  de- 
scribed, and  provide  for  some  Avaste.  The  amount  actually  eaten  is 
usually  5  to  10  per  cent  less  than  the  amount  supplied. 

CUTTING  DOWN  THE  COST  OF  A  WEEK'S  FOOD 

SUPPLY. 

The  amounts  of  foods  given  in  the  preceding  part  of  this  bulletin 
(namely,  70  pounds  of  vegetables  and  fruits,  fresh  weight,  or  160 
hundred-calorie  portions  of  vegetables  and  fruits,  fresh",  canned,  and 
dried ;  14  quarts,  or  84  hundred-calorie  portions  of  milk ;  10 J  pounds, 
or  84  hundred-calorie  portions,  of  flesh  foods,  eggs,  and  cheese;  15 
pounds  of  cereal,  dry  weight,  or  240  hundred-calorie  portions  of 
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( cieal  foods;  4^  pounds  of  su^jar.  or  80  hundred-calorie  portions  of 
sweets:  and  4  pounds  of  fat,  or  IGO  hundred-calorie  portions  of  fat 
f coils)  may  be  depended  on  to  supply  enouojh  fuel  for  the  average 
family  per  week  and  to  make  an  attractive  diet.  For  economy's  sake, 
however,  it  is  often  necessary  to  take  into  account  the  separate  as 
well  as  the  average  values  of  the  foods  of  the  different  groups.  The 
following  table  is  therefore  given  to  show  the  fuel  values  in  terms  of 
approximate  hundred-calorie  portions  of  many  of  the  common  food 
materials  as  purchased : 

Approximate  number  of  hundred-calorie  portions  in  common  food  m^iteriaU. 

GROUP  I.  VEGETABLES  ANT)  FRUITS. 


Materials. 


Nnmbor  of  huiulred- 
oalorie  portions. 


Materials. 


Number  of  hundred- 
calorie  portions. 


V«geUblM,  fr«8h: 

1  per  pound. 

5)  p«r  pound. 

"  >cr  quart. 

per  i>ound. 

per  quart. 

per  pound. 

Cabbsfe I  Iper pound. 


Asparacus 

Beans,  lima,  shelled . 

Do 

Beans,  string 

Do 


541 

(i 


Do. 


Carrots 

Cauliflower. 
Do 

Celery 

Com 

Do 


3  per  medium-sised  head 
(3  pounds). 


U  per  pound. 


per  pound 
2  per  inedium-siied  head 

(Impounds). 
)  per  pound, 
if  per  pound. 
11  per  dosen  medium- 


Cowpeas,  shelled. 

Cucumbers 

Do 


Lettuce 

Do 

Mushrooms 

Okra 

Onions 

Parsnips 

Peas 

Do 

Potatoes,  Irish . . 

Do 

Potatoes,  sweet . 

Do 

Pumpkin 

Radishes 

Rhubarb 

Spinach 

Do 

Squash. 

Tomatoes 

Turnips 

Turnip  tops 

Vegetables,  canned: 
Beans,  string 

Do 

Beans,  baked. . . 

Do 

Com 

Do 


0  per  pound. 

!  per  pound, 
per  medium-sized  cu- 
cumber. 
}  pa*  pound. 

1  per  mediiun-9ized  head. 

2  per  pound. 
1}  per  pound. 

2  per  pound. 
2\  per  pound. 
2|  per  pound. 
20  per  peck. 

3  per  pound. 
45  per  peck. 

a  per  pound, 
per  peck. 
\  per  pound. 
1  per  pound. 

?p>er  pound, 
per  pound. 

5  per  peck. 

1  per  pound. 

1  per  pound. 
IJ  per  pound. 

2  pier  pound. 

Iper  pound. 
If  per  No.  2  can. 

6  per  pound. 

7  per  No.  2  can. 
4J  per  pound. 

6  per  No.  2  can. 


Vegetables,  canned- 
Continued. 

Tomatoes 

Do 

Peas 

Do 

Vegetables,  dried: 

Beans 

Cowpeas 

Peas 

Fruits,  fresh: 

Apples 

Do 

Bananas 

Do 

Cherries 

Cranberries 

Currants 

Grapes 

HucKleberries 

Lemons 

Do 

Muskmelon 

Oranges 

Peaches 

Pears 

Plums 

Raspberries 

Strawberries 

Watermelon 

Fruits,  canned: 

Cherries 

Do 

Peaches 

Do 

Pears , 

Do 

Pineapples 

Do 

Fruits,  dried: 

Apples 

Dates 

Figs 

Prunes 

Raisins 

Fruits,     miscellaneous 
Olives,  green  or  ripe.. 


1  per  pound. 
IJper  No.  2  can. 
2J  per  pound. 

3  per  No,  2  can. 

15J  per  pound. 
15i  per  pound. 
16  per  pound. 

2  per  pound. 
24  per  peck. 

3  per  pound. 

11   per   dozen  medium- 
sized. 
3J  per  pound  or  per  quart. 

2  per  pound  or  per  quart. 
2i  per  pound  or  per  quart. 

3  J  per  pound  or  per  quart. 
3J  per  pound  or  per  quart. 
IJ  per  pound. 

4J  per   dozen   medium- 
sized. 

1  per  pound  or  1  per  me- 
dium-sized. 

1}  per  pound  or  10  per 

dozen  medium-sized. 
IJ  per  pound,  6  per  dozen. 
2i  per  pound. 
3|  per  pound. 

3  per  pound  or  per  quart. 
If  per  pound  or  per  quart, 
i  per  pound. 

4  per  pound. 

5  per  No.  2  can. 

2  per  pound. 

2J  per  No.  2  can. 
3i  per  pound. 
4J  per  No.  2  can. 
7  per  pound. 
4i  per  No.  2  can. 

13  per  pound. 

14  per  pound. 
14i  per  poimd. 
ll§per  pound. 
14  per  pound. 

10  per  pound  or  per  pint . 
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Approximate  number  of  hundred-calorie  portions  in  common  food  mate- 
rials— Continued. 

GROUP  II.  FOODS  DEPENDED  UPON  FOR  EFFICIENT  PROTEIN. 


Materials. 

Number  of  hundred- 
calorie  portions. 

Materials. 

Number  of  hundred- 
calorie  portions. 

Dairy  products: 

Milk,  whole 

3  per  pound  or  6  per  quart. 
3  per  quart. 
3  per  quart. 

6i  per  pound  or  per  quart. 

23  per  pound. 

16  per  pound. 
19i  per  pound. 
5  per  pound. 
9  per  dozen. 

9  per  pound. 

10  per  pound. 
7h  per  pound. 
12J  per  pound. 
13  per  pound. 
5i  per  pound. 

11  per  pound. 
7J  per  pound. 
9|  per  pound. 
5|  per  pound. 

10  per  pound. 

11  per  pound. 
13  per  pound. 

12  per  pound. 
22  per  pound. 
16  per  pound. 
5 J  per  pound. 

3  per  pound. 
7J  per  pound. 

Fish,  fresh: 

Bass 

2  per  pound, 
li  per  pound. 
^  per  pound. 
3j  per  pound. 
2  per  pound. 
6  per  pound. 
3 J  per  pound. 
6  per  pound. 
2i  per  pound. 
2J  per  pound. 

5  per  pound. 

9  per  pound. 
7i  per  pound. 

10  per  pound. 

6J  per  pound. 
9  per  pound. 
9J  per  pound. 

IJ  per  poimd. 
2  per  pound. 
4  per  quart. 
3i  per  pound. 

4  per  pound. 

5  per  pound. 

19  per  pound. 

11  per  quart. 
25  per  pound. 
27i  per  pound. 

20  per  pound. 

Milk,  sMm 

Codfish 

■Bnttermilk 

Halibut,  steak 

Mackerel,  Spanish... 
Perch 

Milk,  condensed,  un- 

Milk,  powdered, 
whole 

Shad 

Milk,  powdered, 
skim 

Shad  roe 

Smelts 

Cheese,  ordinary 

Cheese,  cottage 

Eggs 

Trout,  brook 

Fish,  smoked  or  salted: 

Cod,  salt  (boneless) . 

Halibut,  smoked .... 

Herring,  smoked 

Mackerel,  salt 

Fish,  canned: 

Meats 

Beef,  average 

Beef,  chuck 

Beef  heart 

BeefUver 

Beef  ribs..... 

Tuna  fish 

Shellfish,  fresh: 

Beef,  sirloin 

Lamb,  average 

Do 

Scallops 

Shellfish,  canned: 

Lobster 

Mutton,  average 

Pork,  average 

Shrimps 

Pork,  ham 

Veal,  average 

Poultry: 

Chicken,  broilers .... 
Fowl 

Legumes: 

Peanuts,  unshelled. . 

Peanuts,  shelled 

Do 

Peanut  butter 

Soy  beans,  dried 

GROUP  in.  CEREAL  FOODS. 


Bread 

Do 

Cereals,  flaked... 

Corn  meal 

Crackers 

Flour,  wheat 

Flour,  buckwheat 


12  per  pound. 
9  per  loaf,  16  oz.  dough, 
12-14  oz.  baked. 

15  per  pound. 

16  per  pound. 
19  per  pound. 
16  per  pound. 
16  per  ponnd. 


Macaroni 

Oatmeal 

Rice 

Rolls 

Rolls,  2-ounce  size 

Tapioca 

Wheat,  shredded.. 


16  per  pound. 
18  per  pound. 
16  per  pound. 
12  per  pound. 
18  per  dozen. 
16  per  pound. 
16J  per  pound. 


GROUP  IV.  SUGARS  AND  SUGARY  FOODS. 


17  per  pound. 
15  per  pound. 
55  per  quart. 
13  per  pound. 
50  per  quart. 
14i  per  pound. 

Sirup,  corn 

• 
54  per  quart. 
49  per  quart. 
18  per  pound. 
15  per  pound. 
22J  per  pound. 

Do 

Sugar,  granulated 

Do 

Chocolate,  milk 

Chocolate,  sweet 

22  per  pound. 

GROUP  V.  FATS  AND  FAT  FOODS. 


Fats,  table  and  cooking: 
Buiter 

34  per  poimd. 

41  per  pound. 

41  per  pound. 

34  per  pound. 

9  per  pound  or  per  pint. 

17  per  pound  or  per  pint. 

26  per  pound. 
28i  per  pound. 
21  per  pound. 

16  per  pound. 
29  per  pound. 

16  per  pound. 
32  per  pound. 

Nuts- Continued. 

Butternuts,  un- 
shelled  

Lard 

4  per  pound. 
32  per  pound. 

14  per  pound. 

12  per  pound. 

Oil 

Butternuts,  sheUed.. 

Coconut    In    shell, 
without  milk 

Hickory  nuts,  un- 
shelled..         

Suet 

Cream,  18  per  cent 

Cream,  40  per  cent 

Fat  meats: 

Hickory  nuts, 
shelled 

Pork  salt 

33  per  pound. 
17  per  pound. 
33  per  pound. 

8§  per  pound. 

32  per  pound. 
28  per  pound. 

Pork  sausage 

Nuts: 

Almonds,  unshelled. 
Almonds  shelled 

Pecans,  unshelled . . . 

Pecans,  shelled 

Walnuts.  CaUfornia, 
unshelled 

Brazil     nuts,     un- 
shelled 

Walnuts,  California, 
shelled 

Brazil  nuts,  shelled. 
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From  the  figures  in  the  table  nnd  from  the  market  prices  of  foods, 
the  cost  of  a  hundred-calorie  portion  of  any  f(X)d  can  be  determined, 
and  the  cost  of  the  various  foods  that  serve  the  same  purposes  in  the 
diet  can  be  compared. 

Take,  for  example,  ordinary  cheese,  which  provides  19  hundred- 
calorie  portions  per  pound,  and  average  beef,  which  provides  10 
hundred-calorie  portions  per  pound.  When  cheese  sells  for  38  cents 
a  pound  it  costs  2  cents  per  hundred-calorie  portion,  and  beef  of 
average  composition  would  have  to  sell  for  20  cents  a  pound  to  be 
equally  cheap  as  a  source  of  energy.  Bread,  which  furnishes  12 
hundred-calorie  portions  per  pound,  costs  about  1  cent  per  hundred- 
calorie  portion  when  it  sells  for  12  cents  a  pound  or  for  9  or  10  cents 
per  ordinary  baker's  loaf.  To  provide  energy  as  cheaply,  ready-to- 
©at  breakfast  cereals,  which  yield  about  16  hundred-calorie  portions, 
i  per  pound,  would  have  to  sell  for  16  cents  a  pound  or  for  5  cents  for 
an  ordinary  5-ounce  package. 

It  is  often  possible,  too,  to  save  money  by  changing  the  proportions 
of  the  foods  from  the  average  groups,  and  such  changes  are  safe 
within  certain  limits.  With  the  exception  of  the  milk  for  children, 
the  foods  of  any  group  may  safely  be  increased  or  decreased  by  50 
per  cent,  and  sweets  may  be  omitted  altogether,  if  desired.  Under 
most  conditions  of  living  the  cheapest  foods  are  the  lower-priced 
cereal  preparations,  namely,  flour,  meal,  and  bread.  Flour  and  meal 
seldom  cost  more  than  one-half  cent  per  hundred-calorie  portion,  and 
baker's  bread  seldoms  costs  more  than  1  cent  per  hundred-calorie  por- 
tion. One  of  the  most  satisfactory  ways  of  reducing  the  cost  of  the 
diet,  therefore,  is  by  increasing  the  amount  of  cereal  foods  to  22J 
pounds  a  week  for  the  average  family,  or  until  they  supply  45  per 
cent  of  all  the  fuel.  When  this  is  done,  a  few  precautions  must  be 
observed.  Care  must  be  taken  in  the  preparation  of  the  cereals  so 
that  they  will  be  palatable,  and  wisdom  must  be  used  in  the  selection 
of  other  foods.  At  least,  some  of  the  cereals  should  be  of  the  kind 
made  from  the  whole  grain,  and  the  extra  allowance  of  cereal  foods 
must  never  be  at  the  expense  of  milk  or  green-leaf  vegetables.  In 
general,  too,  extra  care  must  be  taken  to  select  savory  or  flavorful 
foods  from  other  groups  when  for  economy's  sake  a  comparatively 
large  part  of  the  diet  is  made  up  of  cereals. 

In  figuring  the  relative  costs  of  foods  it  must  be  remembered  that 
a  small  saving  per  hundred-calorie  portion  may  amount  to  consider- 
able in  the  course  of  a  week.  For  example,  the  800  hundred-calorie 
portions  usually  consumed  by  the  average  family  per  week  will  cost 
$16  if  the  average  price  paid  is  2  cents  per  hundred-calorie  portion. 
If  the  average  price  can  be  reduced  to  1^  cents  per  hundred-calorie 
portion  the  cost  of  the  week's  food  supply  will  be  $12  instead  of  $16, 
a  saving  of  $4. 


24 


Farmers*  Bulletin  1228. 


SUGGESTIONS  FOR  A  HOUSEHOLD  FOOD-ACCOUNT 

BOOK. 

If  the  household  food-account  book  is  so  arranged  that  the  items 
of  the  different  groups  are  kept  separate,  it  is  easy  to  see  whether  the 
food  supply  is  well  proportioned  and  also  to  estimate  the  amounts  of 
food  used.  Under  each  group  there  should  be  several  subheads.  For 
example,  under  vegetables  and  fruits,  there  should  be  at  least  two, 
one  for  fresh  and  canned,  the  other  for  dried.  This  will  serve  as  a 
reminder  that  the  original  or  fresh  weight  of  the  dried  fruits  was  six 
times  their  dried  weight,  and  that  therefore  1  pound  dried  represents 
6  pounds  fresh  weight.  Most  housekeepers  will  wish  also  to  record 
separately  fresh,  canned,  and  dried  vegetables,  and  fresh,  canned,  and 
dried  fruits.  In  addition  to  this,  it  is  well  to  list  the  green-leaf  vege- 
tables separately  as  a  reminder  of  their  importance  in  the  diet.  The 
section  of  the  account  book  devoted  to  vegetables  and  fruits  would 
then  be  arranged  somewhat  as  shown  below,  and  this  would  be  typical 
of  other  groups  as  well. 


HOUSEHOLD  FOOD  ACCOUNT  BOOK. 
Group  I. — VegetaUes  and  fruits. 

FRESH  GREEN-LEAF  VEGETABLES. 


Date. 

Kind. 

Amount. 

Weight. 

Cost. 

Total 

1 

OTHER  FRESH  VEGETABLES. 

■ 

1 

Total      »                                      .... 

CANNED  VEGETABLES. 

Total 

1 

1 

A  Week's  Food  for  an  Average  Family. 
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Group  I. — Vegetables  und  fruitt — Continued. 

DRIED  VEGETABLES. 


D.U.. 

Kind. 

Amount. 

Weight. 

Cost. 

i 

i 

1 

i 

1 

Total 

1 

FRESH  FRUITS. 

! 

Total 



CANNED  FRUITS. 

1 

1 

1 

...1 

Total 

DRIED  FRUITS. 

1 

1 

i                      1 

1 

1 

1 

1.                  !..-.... 

Under  Group  II  there  should  be  at  least  two  subheads,  namely, 
(1)  milk,  and  (2)  eggs,  cheese,  and  flesh  foods.  For  convenience, 
however,  the  number,  of  such  foods  may  be  increased  to  make  separate 
records  for  milk;  buttermilk  and  skim  milk;  eggs;  fresh  fish,  dried 
fish,  canned  fish,  meat,  poultry,  cheese,  and  peanuts. 

Under  Group  III  there  should  be  at  least  two  heads,  namely,  (1) 
dry  cereals  and  (2)  bread  and  rolls.  This  divides  the  foods  that 
contain  only  three-fourths  of  cereal  per  pound  from  those  that  are 
all  cereal.  For  convenience,  a  third  subhead  may  be  used,  namely, 
(3)  other  bakery  goods.  These  last-mentioned  foods,  which  include 
cake,  pie,  doughnuts,  and  crackers,  usually  contain  some  fat  and 
sugar,  which  raise  their  fuel  value.  They  correspond  more  closely, 
therefore,  in  fuel  value  to  the  cereals  themselves  than  to  bread. 
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Under  Group  IV  there  should  be  three  heads,  namely,  (1)  sugar 
and  candy,  (2)  honey,  molasses,  and  sirups,  each  pound  of  which 
corresponds  with  about  three- fourths  of  a  pound  of  sugar,  (3)  jams, 
jellies,  and  preserves,  each  pound  of  which  corresponds  to  about 
half  a  pound  of  sugar. 

Under  Group  V  there  should  be  four  heads,  (1)  fats,  (2)  bacon, 
salt  pork,  pork  sausage,  fat  nut  meats,  chocolate,  each  pound  of  which 
corresponds  to  about  three-fourths  pound  of  fat,  (3)  butter  and 
other  table  fats,  each  pound  of  which  corresponds  to  about  13  ounces 
of  fat,  and  (4)  cream  and  nuts  in  the  shell,  each  pound  of  which 
corresponds  to  about  one-fourth  of  a  pound  of  fat. 

With  this  arrangement  it  is  possible  to  estimate  quickly  the 
number  of  quarts  of  milk  used  and  also  the  number  of  pounds 
of  vegetables  and  fruits,  fresh  weight,  of  meats  and  similar  foods, 
of  cereals,  of  vegetables,  and  of  fat.  With  this  arrangement,  too, 
the  number  of  hundred-calorie  portions  used  can  easily  be  esti- 
mated with  sufficient  accuracy  for  most  purposes.  This  can  be 
done  by  allowing  2^  hundred-calorie  portions  per  pound  for  the 
fresh  vegetables  and  fruits;  13|  per  pound  for  the  dried  vegeta- 
bles and  fruits;  3  per  pound  or  pint  for  the  whole  milk;  1^  per 
pound  or  pint  for  the  buttermilk  and  skim  milk;  8  per  pound  for 
the  eggs,  cheese,  and  flesh  foods;  16  per  pound  for  the  dry  cereals, 
and  also  for  pies,  cakes,  and  crackers;  12  per  pound  for  bread; 
18  per  pound  for  sugar  and  candy ;  13J  per  pound  for  sirups ;  9  per 
pound  for  jellies,  jams,  and  marmalades;  40  per  pound  for  fats; 
34  per  pound  for  butter;  30  per  pound  for  bacon,  etc.;  and  9  per 
pound  for  cream  and  nuts  in  the  shell. 

Those  who  wish  to  compare  the  cost  per  hundred-calorie  portion 
of  different  foods  or  to  calculate  the  number  of  hundred-calorie  por- 
tions provided  for  each  separate  food  should  add  two  more  columns 
to  the  account.  A  sample  section  of  the  account  book  would  then 
be  arranged  as  follows : 

Group  II. — Eggs,  cheese,  and  flesh  foods. 


Date. 

Kind. 

Amount. 

Weight. 

Cost. 

Number  of 
100-calorie 
portions. 

Cost  per 
lOO-oaforie 
portion. 

Total 
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SUMMARY. 

The  problems  of  food  selection  considered  in  this  bulletin  come 
under  four  heads,  namely,  adequacy,  wholesomeness,  attractiveness, 
and  cost.  Of  all  the  many  food  nuiterials  now  available  there  is  not 
one  that  can  not  be  made  to  contribute  in  some  way  to  the  wholesome- 
ness or  to  the  attractiveness  of  the  diet,  but  the  number  of  different 
kinds  of  foods  actually  needed  is  small.  All  the  food  materials  may 
in  fact  be  classed  under  five  heads  or  groups.  Some  of  the  members 
of  each  of  the  ^oups  are  shown  in  the  illustrations  on  pages  9  to 
16  in  such  quantities  that,  taken  together,  they  make  a  weekly  food 
supply  for  an  average  family,  consisting  of  a  father,  a  mother,  and 
three  young  children.  Most  of  the  common  food  materials  that  are 
not  shown  in  the  illustrations  are  included  in  the  lists  on  pages  9 
to  16,  or  mentioned  in  other  parts  of  the  bulletin.  Since  no  two  ma- 
terials, even  those  that  are  grouped  together,  serve  exactly  the  same 
purposes  in  the  diet,  attention  is  called  to  certain  exceptionally  im- 
portant footls  under  each  group  that  must  not  be  omitted  for  any  long 
period  of  time. 

I  The  grouping  recommended  brings  together  under  one  head  those 
'foods  which  serve  some,  at  least,  of  the  same  purposes  in  the  diet, 
and  which  can  therefore  be  reasonably  compared  in  price.  Accord- 
ingly, when  economy  is  concerned  it  is  necessary  only  to  compare  the 
foods  of  a  given  group  with  reference  to  the  amount  of  nourishment 
they  provide  for  a  given  sum  of  money.  The  amount  of  nourishment 
ior  of  material  other  than  water  and  inedible  substances  m  a  pound 
iof  each  of  the  different  foods  is  stated  in  two  ways,  by  weight  and 
by  hundred-calorie  portions.  By  means  of  either  of  these  two  meth- 
ods of  measuring  food  values  the  amount  of  nourishment  obtained 
for  a  given  sum  of  money  in  buying  different  foods  at  different  mar- 
iket  prices  can  be  estimated  and  compared. 

!  Suggestions  are  made  for  adapting  the  allowance  of  foods  to  the 
[needs  of  families  that  require  more  or  less  food  than  the  average 
'family,  and  also  for  changing  the  proportions  of  the  diet  in  the  in- 
tterest  of  economy. 

Note. — Reproductions,  in  black  and  white,  18  by  24  inches,  of  the  eight  Food 
fSelection  and  Meal  Planning  Charts  described  on  page  4  of  this  bulletin,  may 
be  purchased  from  the  Superintendent  of  Documents,  Government  Printing  Of- 
fice, Washington,  D.  C,  at  50  cents  a  set 


How  To  Do  It 


T^O  YOU  want  practical  suggestions  on  how  to  build 
a  silo,  a  hog  house,  a  poultry  house,  a  potato-storage 
house,  or  how  to  make  a  fireless  cooker,  or  other  farm  home 
convenience?  Are  you  seeking  ideas  on  how  to  prepare 
vegetables  for  the  table,  how  to  care  for  food  in  the  home, 
how  to  bake  bread  and  cake  and  other  appetizing  foods 
in  an  efficient  and  economical  manner?  Is  there  some  prac- 
tical question  about  your  corn  or  wheat  or  cotton  or  other 
crops,  or  about  your  poultry  or  live  stock,  to  which  you 
are  seeking  an  answer?  The  answers  to  thousands  of  such 
questions  and  practical  suggestions  for  doing  thousands  of 
things  about  the  farm  and  home  are  contained  in  over 
500  Farmers'  Bulletins,  which  can  be  obtained  upon  appli- 
cation to  the  Division  of  Publications,  United  States 
Department  of  Agriculture,  Washington,  D.  C. 


WASHINGTON  :  GOVERNMENT  PRINTI.JG  OFFICE  :  1! 


FARMERS"  BULLETIN  1229 

UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 


Utilization  of 

ALFALFA 


PUBLICATIONS    RECOMMENDED    FOR    REFERENCE    IN 
CONNECTION  WITH  THIS  BULLETIN. 

The  following  publications  regarding  the  subjects  treated  in  this 
bulletin  will  be  sent  free  of  charge  upon  application  to  the  Depart- 
ment of  Agriculture,  Washington,  D.  C. : 

Alfalfa.    Farmers'  Bulletin  339. 

Growing  Hay  in  the  South  for  Market.    Farmers'  Bulletin  677. 
Commercial  Varieties  of  Alfalfa.    Farmers'  Bulletin  757. 
Irrigation  of  Alfalfa.    Farmers'  Bulletin  865. 
Haymaking.    Farmers'  Bulletin  943. 
Curing  Hay  on  Trucks.    Farmers'  Bulletin  956. 
Hay  Caps.    Farmers'  Bulletin  977. 

Labor-Saving  Practices  in  Haymaking.    Farmers'  Bulletin  987. 
The  Development  of  the  Peruvian  Alfalfa  Industry  in  the  United   States. 
Department  Circular  93. 


UTILIZATION  OF  ALFALFA. 

R,  A.  Oakley  antl  H.  L,  Wbstover,  Agronomifitg,  Office  of  Forage-Crop 
Inv€«ti(fati*»is. 
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A  NEARLY  PERFECT  FORAGE. 

NO  FORAGE  CROP  cultivated  in  the  United  States  is  utilized 
successfully  in  so  many  ways  as  alfalfa.  It  is  more  nearly 
a  perfect  fora*ro  than  any  other  crop  grown  in  this  country.  As 
Iiay  it  is  unsurpassed  for  general  feeding.  As  pasture  it  has  a  high 
carrying  capacity  and  produces  large  gains.  As  a  soiling  crop  it 
is  valuable  with  proper  handling.  It  makes  excellent  silage  and 
when  ground  into  meal  is  a  good  and  easily  handled  feed.  Alfalfa 
is  so  highly  regarded  as  forage  that  attempts  have  been  made  to 
introduce  it  into  the  realm  of  human  food  and  medicine.  There, 
however,  it  is  out  of  place.  It  can  not  compete  as  food  with  other 
staple  crops,  and,  so  far  as  known,  it  possesses  no  special  medicinal 
properties. 

Alfalfa  is  not  alone  valuable  as  a  forage  crop  but  also  produces 
a  favorable  effect  on  the  succeeding  crops,  and  because  of  this  is 
generally  regarded  as  a  soil  improver.  It  does  not  lend  itself  well  to 
short  rotations,  but,  other  conditions  being  favorable,  good  yields 
of  intertilled  crops  are  produced  on  fields  that  have  been  in  alfalfa 
for  a  few  years. 

MAKING  ALFALFA  HAY. 

A  great  proportion  of  the  alfalfa  of  the  country  is  utilized  as  hay. 
The  nimaber  of  cuttings  obtainable  from  a  field  in  a  year  depends 
upon  the  variety  and  the  length  of  the  growing  season  and  varies 
I  from  eight,  or  occasionally  more,  in  the  extreme  Southwest,  to  two, 
or  sometimes  only  one,  in  the  northern  and  semiarid  sections.  From 
30  to  40  days  of  good  growing  weather  are  usually  required  to  pro- 
duce sufficient  growth  for  a  hay  crop. 
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TIME  OF  CUTTING  ALFALFA. 

The  proper  time  to  cut  alfalfa  is  a  subject  upon  which  there  is 
conflicting  opinion.  Chemical  analyses  have  shown  alfalfa  cut  in 
early  bloom  to  be  slightly  higher  in  protein  than  that  cut  when 
more  mature.  Certain  farm  animals,  such  as  hogs  and  cattle,  have 
a  preference  for  it  when  cut  at  the  earlier  stages.  Partly  because 
of  these  facts  and  also  because  it  was  believed  that  the  more  fre- 
quent cuttings  gave  larger  total  yields,  the  earlier  writers  on  alfalfa 
recommended  cutting  just  before  the  flowers  appeared. 

Experiments  soon  proved  that  such  early  cuttings  reduce  the  lon- 
gevity of  the  stand,  and  while  yields  are  usually  greater  the  first 
season  they  are  much  less  over  a  period  of  years.  The  later  recom- 
mendation was  that  the  alfalfa  be  cut  when  the  basal  shoots  were  1 
or  2  inches  long,  or  when  the  plants  are  one-tenth  in  bloom.  The 
two  guides  as  to  proper  stage  for  cutting  seem  to  be  needed,  as  basal 
shoots  usually  make  little  growth  in  dry  weather  and  blossoms  are 
slow  to  appear  during  wet  periods. 

In  view  of  recent  experiments,  particularly  those  conducted  by 
the  Kansas  Agricultural  Experiment  Station,  it  would  seem  that 
cutting  at  a  later  stage  is  generally  more  satisfactory.  That  station 
for  several  years  compared  cutting  at  four  stages,  viz,  in  bud,  one- 
tenth  in  bloom,  full  bloom,  and  when  seed  pods  were  forming.  In 
feeding  value  the  earliest  cutting  was  highest,  but  the  stand  was 
practically  destroyed  in  one  season.  Cutting  when  one-tenth  in 
bloom  gave  less  hay  than  when  in  full  bloom;  moreover,  grass  and 
weeds  soon  began  to  appear  in  the  plat.  Cutting  when  the  seed 
pods  were  forming  gave  less  hay  than  earlier  cuttings,  but  the 
stand  was  not  injured.  No  damage  resulted  from  cutting  the  basal 
shoots,  in  spite  of  the  fact  that  writers  generally  have  emphasized 
the  necessity  of  harvesting  before  such  shoots  are  tall  enough  to  be 
cut  by  the  mower.  Similar  results  have  been  obtained  in  experi- 
ments conducted  by  the  United  States  Department  of  Agriculture. 

Where  winterkilling  is  a  factor  the  last  cutting  of  the  season  should 
take  place  early  enough  to  allow  for  a  growth  of  at  least  6  to  8  inches 
for  winter  protection;  otherwise  serious  injury  is  likely  to  result. 

In  the  Great  Plains  region,  where  the  rainfall  is  rather  limited, 
stands  of  alfalfa  are  sometimes  seriously  depleted  when  the  first 
cutting  is  delayed  until  the  plants  are  nearly  through  blooming. 
The  injury  is  likely  to  be  more  serious  where  a  second  cutting  is  made 
or  where  the  alfalfa  is  left  for  seed.  This  is  particularly  true  in  dry 
seasons  when  the  soil  does  not  contain  sufficient  moisture  to  produce 
any  appreciable  growth  after  cutting.  It  must  be  borne  in  mind  that 
cutting  is  harmful  rather  than  beneficial  to  the  plants. 
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CURING  ALFALFA. 

The  methods  of  harvesting  alfalfa  for  hay  vary  considerably  in 
different  parts  of  the  country.  The  aim  is  to  get  the  hay  into  the 
stack  or  barn  with  as  large  a  proportion  of  the  leaves  as  possible. 
The  best  way  to  do  this  is  to  let  most  of  the  curing  take  place  in  the 
cock.  However,  this  system  entails  a  greater  amount  of  labor,  and 
as  more  time  is  required  the  hay  is  subjected  to  greater  danger  of 
damage  by  rain*.  AVhen  a  farmer  has  a  large  acreage  to  handle  it 
becomes  necessary  to  do  the  work  in  the  most  rapid  and  economical 
manner  possible.  In  most  of  the  big  alfalfa-growing  sections  of  the 
West  rains  are  less  frequent  at  harvest  time  and  curing  presents 
fewer  difficulties  than  in  the  East.  In  good  drying  weather  the  gen- 
» III  practice  in  the  West  is  to  mow  in  the  morning,  rake  in  the  after- 
noon or  on  the  following  morning  as  soon  as  the  dew  is  off,  and 


FMtj.  1. — Hay  caps  used  in  curing  alfalfn. 

then  bunch  with  the  rake  or  leave  the  hay  to  cure  in  the  windrow. 

If  the  growth  is  not  too  heavy  the  hay  should  be  ready  to  stack  by 

the  second  afternoon.     In  the  East,  where  rains  are  of  such  frequent 

occurrence,  it  is  sometimes  necessary  to  do  much  of  the  curing  in  the 

cock;  but  where  the  weather  promises  to  be  fair  for  two  or  three 

''  days  it  is  usually  advisable  to  hasten  the  process  by  doing  much  of 

the  curing  in  the  windrow  even  at  the  sacrifice  of  some  of  the  leaves. 

j  If  the  hay  is  exposed  to  unfavorable  weather  for  several  days  even 

i  though  cockedi,  the  resulting  loss  is  very  likely  to  be  greater  than 

;  would  result  from  shattering  by  more  rapid  curing. 

j      To  hasten  the  drying  of  the  hay  and  avoid  damage  by  rain,  several 

I  devices  are  used  in  humid  sections.     Hay  caps,  ordinarily  consisting 

of  a  piece  of  canvas  3  feet  square  with  a  weight  at  each  corner,  are  of 

considerable   assistance   in  making  a  good  quality   of  hay   during 

unfavorable  weather  (fig.  1).    To  what  extent  their  use  is  economical 

i  can  not  be  stated  definitely.     Various  forms  of  curing  frames  or 
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tripods  have  been  successfully  used  (fig.  2).  One  of  these  frames 
is  described  in  detail  in  Farmers'  Bulletin  677,  entitled  "  Growing 
Hay  in  the  South  for  Market." 

Another  device  that  is  sometimes  used  is  the  curing  truck,  which 
is  quite  similar  to  the  ordinary  hayrack.  It  is  approximately  12 
feet  long  and  7  feet  wide  and  will  hold  from  1,500  to  2,000  pounds  of 
cured  hay.  The  rack  is  supported  by  two  16  to  20  inch  wheels  placed 
about  4  feet  from  the  rear  end  of  an  A-shaped  frame.  The  front 
end  is  supported  by  a  6  by  8  inch  wooden  block  of  sufficient  length  to 

hold  the  truck  level  when  it  is  not  being 
moved.  The  truck  is  moved  by  means 
of  a  2-wheel  running  gear  similar  to  the 
front  running  gear  of  a  low-wheeled 
wagon.  When  the  hay  is  nearly  in  the 
condition  in  which  it  ordinarily  goes 
into  the  cock  it  is  put  on  the  truck  to 
finish  curing. 

The  objection  to  all  these  devices  is 
the  additional  labor  and  cost  involved, 
and  the  economy  of  using  them  is  ques- 

»<ometimes  used  in  curing  hay  in    tionable  whcre   labor   is   SCarce    and    ma- 
humid  sections.  ^^^.-^^^   j^-^j^        ^yj^^^^    j^^^^    -^   plentiful 

and  materials  cheap  the  better  quality  of  the  hay  may  compensate 
for  the  additional  expense. 

STORING  AND  STACKING. 

The  least  loss  of  hay  results  when  alfalfa  is  stored  in  the  barn. 
It  is  frequently  stated  that  the  loss  in  hay  stacked  in  the  open  is 
10  per  cent  greater  than  in  that  stored  in  the  barn.  Much  of  this 
loss  can  be  eliminated,  however,  by  greater  care  in  stacking  and  by 
covering  the  stack  properly. 

In  the  semiarid  and  arid  sections  of  the  AVest  the  losses  due  to 
weathering  are  much  less  than  in  the  more  humid  sections.  There 
many  of  the  stacks  are  very  carelessly  built  and  are  usually  left 
uncovered.  Notwithstanding  the  favorable  climatic  conditions, 
however,  the  loss  in  hay  that^  remains  in  the  stack  for  any  con- 
siderable time  is  usually  sufficiently  heavy  to  more  than  equal  the 
cost  of  time  and  labor  involved  in  building  a  good  stack. 

Under  humid  conditions  much  greater  care  must  be  given  to  the 
building  of  stacks;  otherwise  the  losses  will  be  heavy.  As  the 
spoilage  is  proportionately  less  in  large  stacks  the  stacks  should  con- 
tain as  much  hay  as  practicable,  and  in  order  to  shed  water  satis- 
factorily should  be  somewhat  larger  at  the  height  of  6  feet  than 
they  are  at  the  ground    (fig.  3).     The  saving  involved  will  ordi- 


utilization  of  Alfalfa.  9 

narily  justify  the  additional  cost  of  a  protective  covering,  such  as 
canvas,  hoards,  or  corni*;ated  sheet  iron  (fig^.  4).  Where  some  such 
protection  is  not  avaihihle  the  stack  shouhl  be  capped  with  grass 
hay,  freshly  cut  slough  grass,  or  Sudan  grass.  A  load  of  green 
alfalfa  placed  on  top  will,  on  drying,  form  a  good  protection  to  the 
stack. 

Alfalfa  should  not  be  put  in  the  barn  too  green,  as,  like  timothy, 
clover,  or  other  hay,  it  is  likely  to  heat,  and  in  extreme  cases  to  burn. 
However,  the  danger  from  sjwntaneous  combustion  can  be  lessened 
bj'  the  use  of  a  boxlike  ventilator,  such  as  is  shown  in  figure  5.  This 
ventilator  is  12  to  15  inches  square  and  may  l^e  of  any  length  desired. 
The  corners  are  2  by  4s  and  the  crosspieces  1  by  3s  placed  close 


Fio.  3. — A  well-built  alfalfa  haystack. 

enough  together  to  keep  the  hay  from  falling  through  and  blocking 
the  air  passage.  Braces  are  placed  at  intervals  to  prevent  the  box 
from  collapsing  under  the  pressure  of  the  hay.  The  ventilators  are 
usually  placed  across  the  mow  at  intervals  of  7  or  8  feet.  Where 
the  mow  is  wide  they  are  built  in  sections  for  convenience  in  han- 
dling.    Figure  6  shows  two  of  these  ventilators  in  place. 

BALING  ALFALFA. 

Of  the  alfalfa  that  is  baled,  by  far  the  greater  part  is  baled  from 
the  stack  or  mow  after  the  hay  has  gone  through  the  sweat.  When 
this  stage  has  been  passed  there  is  practically  no  further  loss,  and 
on  the  basis  of  weight  it  makes  little  difference  whether  the  hay 
is  marketed  immediately  or  several  months  later.  However,  in  the 
arid  and  semiarid  districts  considerable  baling  is  done  from  the 
60818°— 21— Bull.  1229 2 
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windrow  or  cock.  Though  this  practice  is  the  most  economical 
because  of  the  smaller  amount  of  handling  required,  it  is  generally 
less  satisfactory  from  the  feeder's  standpoint.  This  is  because  the 
alfalfa  is  usually  so  dry  before  baling  that  it  loses  many  leaves, 
and  the  feeding  value  of  the  hay  is  thereby  reduced. 

BROWN  HAY. 

When  alfalfa  is  stacked  before  it  is  properly  cured,  that  is,  while 
it  is  only  partially  wilted  or  more  or  less  green,  chemical  actions  take 
place  which  result  in  changing  the  character  of  the  hay.  These 
changes  involve  change  in  color  from  normal  green  to  shades  of 


Fig.  4. — Stacks  covered  with  corrugated  sheet  iron.     These  stacks  are  poorly  built,  but 
the  covering  will  reduce  the  spoilage. 

brown  or  black.  They  are  for  the  most  part  the  same  or  similar  to 
those  that  take  place  in  the  silo.  Their  nature  and  extent  depend 
very  largely  upon  the  percentage  of  moisture  in  the  material  when 
it  is  put  into  the  stack  or  mow  and  the  compactness  with  which  it  is 
stacked.  A  high  percentage  of  moisture  and  relatively  loose  com- 
pacting or  stacking  in  a  small  stack  brings  about  charring  or  mold- 
ing, resulting  in  a  black  or  moldy  product  unfit  for  feed.  If,  how- 
ever, the  uncured  hay  is  stacked  properly  with  the  requisite  percent- 
age of  moisture,  what  is  known  as  brown  hay,  having  a  pleasant  odor, 
is  produced. 

Much,  if  not  most,  of  the  brown  hay  is  the  result  of  accident  rather 
than  of  definite  intention;  in  fact,  in  a  great  many  cases  definite 
efforts  to  make  brown  hay  have  failed,  and  much  loss  has  resulted. 

The  advantages  claimed  for  brown  hay  are  greater  feeding  value 
and  the  reduction  of  loss  as  a  result  of  unfavorable  weather  for 
curing.    As  to  the  former,  there  are  differences  of  opinion.     Some 
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farmers  report  excellent  results  from  feeding  brown  hay;  ()thei*s 
have  less  satisfactory  or  adverse  results.  G(K)d  brown  hay  is 
very  palatable  to  stock,  but  that  it  is  superior  to  «^ood  field-cured 
hay  in  feeding  value  is  very  doubtful.  Furthermore,  there  is  evi- 
dence of  actual  loss  of  dry  matter  in  making  brown  hay,  even  though 
the  best  methods  are  use<l.  The  experiments  conducted  by  the  Kan- 
sas Agricultural  Exi)eriment  Station  show  this  quite  clearly  and  also 
that  the  loss  is  appai*ently  increased  with  the  length  of  time  the  hay 
is  left  in  the  stack  and  the  degree  of  fermentation  or  organic  change 
which  it  undergoes.  The  feeding  tests  with  l)eef  steers  made  by  the 
Kansas  Agricultural  Ex|)eriment  Station,  in  \yhich  brown  and  black 
alfalfa  hay  were  tested  in  coipparison  with  bright  field-cured  hay, 
indicate  that  good 
brown  hay  is  as  val- 
uable as  good  green 
hay  and  that  either 
is  much  superior  to 
l)hick  hay. 

The  Wyoming 
Agricultural  Experi- 
ment Station  states 
that  as  a  result  of 
actual  tests  many 
farmers  have  satisfied 
themselves  that  brown 
hay  is  more  palatable 
than  bright  or  gfftti 

^eld-cured  hay  and  superior  to  it  in  feeding  value  for  cattle  and 
sheep.  However,  it  is  regarded  by  that  station  as  being  too  dusty 
for  hoi*ses. 

From  the  reports  at  hand  it  is  fairly  concluded  that  good  brown 
alfalfa  hay  is  equal  or  somewhat  superior  in  palatability  to  good 
field-cured  hay,  but  not  superior  to  it  in  feeding  value. 

Granted  that  the  process  by  which  brown  hay  is  made  does  not 
make  the  haj^  more  valuable,  nevertheless  the  method  involved  would 
be  important  provided  it  could  be  depended  upon  for  saving  hay  in 
humid  climates,  where  satisfactory  field  curing  is  difficult.  Such  a 
method  would  enable  the  farmer  to  make  good  hay  from  his  crop 
even  if  it  contained  a  relatively  high  percentage  of  moisture. 

Available  experiments  indicate  that  if  external  moisture  is  present 
on  alfalfa — that  is.  if  it  is'  wet  with  rain  or  heavy  dew — it  can  not 
be  made  into  a  good  quality  of  brown  hay.  However,  there  seems 
to  be  no  positive  evidence  in  sujpport  of  this  contention.  Because 
of  the  danger  from  spontaneous  combustion,  farmers  are  advised 
not  to  attempt  to  make  brown  hay  in  their  barns  or  mows.    If  they 
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-Box  type  of  ventilator  used  lu  haymows  to  pre- 
vent spontaneous  conibustion. 
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wish  to  make  it,  they  should  use  good-sized  stacks,  since  it  is  difficult 
to  bring  about  proper  conditions  for  curing  in  small  stacks. 

FEEDING  ALFALFA  HAY. 

Well-cured  alfalfa  is  more  readily  eaten  by  all  classes  of  farm 
animals  than  any  other  kind  of  hay.  In  feeding  value  it  excels  hay 
made  from  any  of  the  grasses,  and  though  chemical  analyses  do  not 
show  it  to  be  any  higher  in  the  important  constituents  than  certain 
other  of  the  legumes,  such  as  cowpeas,  soy  beans,  and  clover,  the 
fact  that  alfalfa  is  generally  more  palatable  gives  it  a  somewhat 
higher  feeding  value.     Several  experiments  have  shown  that  good 


Fig.  6. — Ventilators  in  place  in  a  hay  barn. 

alfalfa  hay  is  nearly,  if  not  „quite,  equal  to  wheat  bran,  and  when  it 
is  included  in  a  ration  the  feed  bill  is  reduced  by  doing  away  to  a 
considerable  extent  with  the  necessity  of  purchasing  protein  feeds 
in  the  form  of  high-priced  concentrates. 

Practically  all-  farm  animals  show  a  preference  for  alfalfa  hay 
cut  in  the  early  stages  of  growth,  but  this  does  not  mean  that  such 
hay  is  always  the  best  for  feeding.  On  the  contrary,  certain  ani- 
mals, horses  and  mules  in  particular,  do  much  better  on  hay  made 
when  the  alfalfa  is  in  full  bloom,  as  the  hay  made  at  the  early 
stages  may  be  somewhat  too  laxative.  Hogs  and  poultry  can  not 
handle  such  coarse  material,  and  unless  the  alfalfa  is  cut  while 
still  young  and  tender  considerable  wastage  in  feeding  will  result. 

ALFALFA  HAY  FOR  BEEF  CATTLE. 

Alfalfa  probably  is  the  best  roughage  for  fattening  cattle.  It  is 
also  very  valuable  for  young  stock.     Fed  alone,  it  is  more,  than  a 
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inaintenaiue  ration,  but  it  is  wasteful  to  make  it  the  only  feed,  as 
its  narrow  nutritive  ratio  results  in  an  uneconomical  use  of  protein. 
Cases  of  bloat  have  been  reported  from  feeding  alfalfa  hay,  but  they 
are  unconmion  and  generally  traceable  to  overfeeding  or  to  moldy 
or  spoiled  hay. 

In  comparing  the  value  of  certain  roughages  for  wintering  calves 
tlie  Xorth  Platte  exi>eriment  substation  found  that  alfalfa  hay  gave 
much  larger  gains  than  prairie  or  sorghum  hay.  Half  and  half 
alfalfa  and  prairie  hay  or  alfalfa  and  sorghum  hay  gave  approxi- 
mately the  same  gain  as  alfalfa  alone,  but  much  greater  gains  than 
either  of  the  other  roughages  ahme.  In  wintering  yearling  steers 
the  results  were  quite  similar;  therefore  it  is  concluded  that  some 
of  the  cheajH^r  roughages  can  be  used  economically  with  alfalfa. 

In  an  experiment  conducted  by  the  Nebraska  Agricultural  Ex- 
jjeriment  Station  comparing  various  combinations  of  corn,  alfalfa, 
corn  silage,  and  cottonseed  meal,  the  corn  and  alfalfa  gave  the  best 
results.  In  another  experiment  comlucted  by  the  same  station, 
comparing  eleven  rations  for  feeding  l)eef  calves,  the  one  composed 
of  alfalfa  hay,  corn  silage,  and  corn  gave  the  best  and  cheapest 
gtiins  and  the  most  profit.  In  these  experiments  it  was  shown  that 
alfalfa  hay  as  a  source  of  protein  was  cheai)er  than  cottonseed  meal. 
In  a  further  comparison  of  rations  a  combination  of  alfalfa  and 
silage  gave  the  largest  and  most  profitable  gains. 

The  Arizona  Agricultural  Experiment  Station  found  that  alfalfa 
hay  as  a  supplement  to  silage  was  more  satisfactory  than  cottonseed 
meal. 

The  Kansas  Agricultural  Experiment  Station  found  that  the  profit 
N\as  much  greater  in  feeding  steers  with  corn-and-cob  meal  and 
alfalfa  hay  than  in  feeding  the  meal  with  sorghum  hay. 

In  numerous  experiments  the  addition  of  alfalfa  to  a  ration  for 
fattening  cattle  or  for  young  growing  stock  has  resulted  in  the 
prodi*tion  of  cheaper,  better,  and  more  profitable  gains.  Compared 
with  hay  made  from  sorghum  and  the  grasses,  alfalfa  hay  without 
exception  has  given  the  best  gains,  but  compared  with  hay  made 
from  clover  and  certain  other  legumes,  there  does  not  seem  to  be 
any  great  difference  in  results,  although  in  many  cases  the  animals 
apparently  find  the  alfalfa  hay  somewhat  more  palatable. 

ALFALFA   HAY   FOR   DAIRY   COWS. 

Dairy  cows  require  high-protein  feeds  to  produce  profitable  flows 
of  milk.  These  can  be  supplied  by  feeding  nonleguminous  roughage 
and  various  protein  concentrates,  but  the  latter  are  expensive  and 
can  be  replaced  to  a  considerable  extent  by  various  legumes.  Alfalfa 
hay  is  especially  suitable  for  this  purpose.  It  is  palatable,  very 
easily  digested,  and  has  a  cooling  and  laxative  effect.     The  quan- 
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tity  of  alfalfa  hay  that  a  cow  will  eat  varies,  but  it  is  commonly 
estimated  that  a  dry  cow  will  eat  20  to  25  pounds  a  day  and  a  milk- 
ing cow  25  to  30  pounds. 

The  Kansas  Agricultural  Experiment  Station  found  that  butter  fat 
could  be  produced  somewhat  more  cheaply  where  alfalfa  hay  was  in- 
cluded in  the  feed  than  where  the  rations  were  balanced  with  concen- 
trates. In  a  comparative  feeding  test  the  Illinois  Agricultural  Ex- 
periment Station  found  alfalfa  hay  a  little  superior  to  wheat  bran, 
while  the  Pennsylvania  and  Tennessee  stations  found  it  somewhat 
inferior.  The  Nebraska  Agricultural  Experiment  Station  concluded 
as  the  result  of  experiments  that  good  chopped  alfalfa  hay  was  equal 
to  wheat  bran. 

In  California  it  is  a  common  practice  to  feed  cows  almost  en- 
tirely on  alfalfa,  either  pasture  or  hay.  Though  an  experiment  con- 
ducted at  the  California  Agricultural  Experiment  Station  did  not 
show  any  increased  profit  by  the  addition  of  barley  to  the  ration, 
still  it  is  believed  that,  in  general,  the  practice  is  economical  and 
has  a  favorable  influence  on  the  condition  of  the  cows  and  calves. 

The  Ontario  Agricultural  College  and  Experimental  Farm  found 
that  with  alfalfa  hay  and  silage  a  cow  can  maintain  her  milk  flow 
on  a  very  small  corn-meal  ration,  and  in  cases  of  cows  far  advanced 
in  lactation  the  meal  ration  may  be  omitted  entirely  without  decreas- 
ing the  milk  flow. 

In  general  when  alfalfa  replaces  to  a  large  extent  the  high-priced 
concentrates,  the  profits  derived  from  milk  and  butter  are  increased. 
In  all  cases  alfalfa  has  shown  its  superiority  to  grass  hays.  It  is 
equal,  if  not  superior,  to  hay  made  from  any  other  legume,  and  the 
best  alfalfa  hay  is  only  slightly  inferior  to  wheat  bran. 

ALFALFA  HAY   FOR  HORSES  AND   MULES. 

Both  horses  and  mules  are  fond  of  alfalfa,  and  when  discretion  is 
used  in  feeding  they  thrive  on  it  exceedingly  well.  Instances  are 
on  record  where  work  has  been  performed  on  alfalfa  hay  alone,  but 
such  a  practice  is  not  only  wasteful  but  likely  to  result  injuriously  to 
the  animals.  To  get  the  full  benefit  from  the  protein  in  the  alfalfa, 
a  small  grain  ration  should  be  fed. 

In  a  comparative  test  of  alfalfa,  Johnson  grass,  Bermuda  grass, 
timothy,  and  lespedeza  for  mules,  the  Mississippi  Agricultural  Ex- 
periment Station  found  that  alfalfa  stood  first  in  feeding  value  and 
cheapness  of  gains.  As  a  result  of  experiments  the  Kansas  Agri- 
cultural Experiment  Station  found  that  com  and  alfalfa  when  prop- 
erly fed  gave  the  cheapest  ration  for  work  horses.  Alfalfa  hay 
proved  to  be  more  valuable  as  roughage  than  prairie  or  timothy 
hay,  reducing  the  cost  of  the  daily  ration  25  to  35  cents  when  fed 
with  corn  and  oats.    The  Illinois  Agricultural  Experiment  Station 
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reports  that  less  ^nun  n\  us  iv^imvd  with  alfalfa  than  with  timothy  to 
l)revt'nt  farm  hoi*ses  from  losin<j:  weight.  At  the  Utali  Agricultural 
Kxperiment  Station  it  was  shown  that  horses  could  be  maintained 
at  less  cost  and  in  better  condition  on  alfalfa  than  on  timothy. 

These  experiments  and  othei-s  show  conclusively  that  alfalfa  is  one 
of  the  l)est  rou<ijha<;es  for  horses,  in  spite  of  the  prejudice  against 
feeding  it  that  exists  Umong  farmers.  Numerous  cases  are  on  record 
where  alfalfa  hay  has  formed  for  years  the  major  portion  of  the 
ration  for  work  horses  without  injurious  effect.  In  most  cases  harm- 
fid  results  can  be  traced  to  overfeeding  or  to  using  spoiled  hay.  To 
feed  most  economically,  horses  that  are  at  work  should  have  1  pound 
of  hay  a  day  per  1(X)  pounds  of  live  weight.  The  first  cutting,  being 
considerably  coarser,  is  better  for  horses  than  the  subsequent  cuttings, 
which  are  inclined  to  be  "  washy." 

Authentic  instances  are  reix)rted  where  horses  and  mules  have  eaten 
the  stems  and  left  the  leaves  of  good  alfalfa  hay,  but  a  satisfactory 
explanation  of  this  has  never  been  offered. 

ALFALFA  HAY  FOR  SHEEP. 

Alfalfa  hay  is  an  excellent  feed  for  sheep,  either  for  breeding  or 
fattening  stock.  Ordinarily  the  coarse  and  stemmy  first  cutting  is 
not  as  good  for  sheep  as  the  subsequent  cuttings. 

The  New  Mexico  Agricultural  Experiment  Station  was  able  to  pro- 
duce mutton  of  a  quality  suitable  for  local  markets  on  alfalfa  hay 
alone,  but  the  addition  of  a  little  grain  gave  larger  returns  per  acre 
of  alfalfa  hay,  the  cheapest  gain  being  made  on  alfalfa  hay  and  one- 
fourth  of  a  pound  of  corn  a  day.  More  rapid  gains,  a  shorter  feeding 
period,  and  a  better  product  resulted  from  the  addition  of  grain. 
The  Illinois  Agricultural  Experiment  Station  found  that  the  most 
rapid  gains  were  made  when  the  proportion  of  corn  was  as  great  as 
the  lambs  could  consume.  With  cheap  corn  such  a  ration  gave  the 
cheapest  gains,  but  it  is  concluded  that  in  feeding  for  profit  the 
feeder  must  be  guided  to  some  extent  by  the  relative  prices  of  corn 
and  alfalfa  hay  in  determining  the  proper  proportion  of  each.  The 
Kansas  Agricultural  Experiment  Station  has  been  able  to  carry 
breeding  ewes  through  the  winter  almost  exclusively  on  alfalfa  hay. 

In  general,  though  sheep  may  be  kept  in  a  very  good  condition  on 
alfalfa  hay  alone,  the  addition  of  a  little  grain  is  advisable,  both  for 
breeding  animals  and  for  those  being  fattened. 

ALFALFA  HAY  FOR  HOGS. 

Hogs  are  supposed  to  be  so  constituted  that  they  can  not  economi- 
cally digest  dry  hay  or  fodder,  but  there  appears  to  be  an  exception 
to  this  in  the  case  of  alfalfa.  Hogs  do  not  eat  alfalfa  hay  readily 
at  first,  but  after  becoming  accustomed  to  it  they  relish  a  limited 
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quantity,  especially  if  it  is  made  from  plants  cut  at  an  early  stage 
of  maturity.  However,  as  has  previously  been  pointed  out,  there  is 
danger  of  injuring  the  stand  seriously  by  harvesting  the  alfalfa 
before  it  is  well  in  bloom.  To  maintain  a  stand  as  long  as  possible 
it  is  necessary  to  sacrifice  the  palatability  to  some  extent  by  delaying 
the  cutting  until  a  later  stage. 

Several  State  agricultural  experiment  stations  have  conducted  ex- 
periments in  feeding  alfalfa  hay  to  hogs.  Practically  all  of  them 
report  very  satisfactory  results.  In  almost  every  case  the  addition 
of  alfalfa  hay  to  a  grain  ration  reduced  the  cost  of  gains  and  im- 
proved the  physical  condition  of  the  hogs.  The  North  Dakota 
Agricultural  Experiment  Station  found  that  when  brood  sows  were 
fed  alfalfa  hay  the  grain  ration  could  be  reduced  from  one-third  to 
one-fourth.  When  a  one-fifth  to  one-sixth  ration  of  alfalfa  hay  was 
fed  with  grain,  considerable  saving  was  effected  in  fattening  hogs. 
At  the  Nebraska  Agricultural  Experiment  Station  brood  sows  were 
wintered  on  good  alfalfa  hay  alone,  but  the  results  were  more  satis- 
factory where  the  animals  received  1  pound  of  corn  for  every  100 
pounds  of  live  weight.  As  a  result  of  another  experiment  conducted 
at  this  same  station,  alfalfa  as  a  source  of  protein  gave  cheaper  gains 
than  tankage.  Of  several  rations  for  fattening  hogs  that  were  com- 
pared none  was  equal  to  corn  and  alfalfa  in  the  ratio  of  9  to  1.  At 
the  Kansas  Agricultural  Experiment  Station  it  was  found  that  the 
gain  on  corn  meal  alone  was  more  costly  than  where  the  hogs  received 
alfalfa  hay  in  addition  to  corn. 

In  several  instances  steamed  hay  has  been  compared  with  dry  hay, 
and  the  general  conclusion  is  that  while  the  former  gives  somewhat 
larger  gains,  the  gains  are  not  sufficient  to  justify  the  additional  ex- 
pense of  steaming.  Practically  the  same  conclusions  have  been 
reached  in  comparing  ground  and  chopped  alfalfa  hay  with  un- 
chopped  hay. 

Alfalfa  is  an  ideal  feed  for  brood  sows,  and  there  is  less  trouble 
with  swine  diseases  when  liberal  quantities  are  fed. 

PASTURING  ALFALFA. 

As  far  as  palatability  and  carrying  capacity  are  concerned,  few 
plants  excel  alfalfa  for  pasturage.  However,  the  crop  should  not  be 
pastured  the  first  year,  and  though  it  may  be  pastured  lightly  the 
second  it  is  better  to  delay  grazing  until  the  third  year,  by  which  time 
the  plants  will  have  become  more  thoroughly  established. 

The  advisability  of  pasturing  alfalfa  in  the  East  at  any  time  is 
open  to  question,  as  there  is  great  danger  of  seriously  injuring  or 
destroying  the  stand  unless  extreme  caution  is  used  to  avoid  over- 
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pasturing,  grazing  at  an  improper  stage  of  growth,  or  grazing  when 
the  hind  is  wet  or  frozen.  The  danger  does  not  seem  to  be  as  great 
west  of  the  ninety-seventh  meridian,  although  even  here  due  consid- 
eration should  be  given  to  these  various  points.  While  close  gra'zing 
is  injurious  to  alfalfa  at  any  time,  it  is  especially  harmful  in  the  late 
fall,  since  it  leav(»s  the  plants  in  poor  condition  to  go  into  the  winter 
and  results  in  whole  fields  l)eing  destroyed.  Horses,  mules,  and  sheep 
are  more  likely  to  injure  alfalfa  than  are  cattle  or  hogs,  since  they, 
have  a  tendency  to  graze  so  closely  as  to.  injure  the  crowns  of  the 
plants. 

When  alfalfa  is  grazed  regularly  and  closely,  plants  die,  the  stand 
thins  out,  and  weeds  come  in.  .This  condition  can  be  obviated  to  a 
considerable  extent  by  dividing  the  alfalfa  field  into  several  smaller 
fields  and  grazing  the  stock  on  each  in  succession.  When  the  alfalfa 
is  ready  to  cut  for  hay,  enough  stock  is  turned  in  to  eat  down  the  crop 
in  a  few  days  and  then  transferred  to  another  field.  Sometimes  a 
field  lx»comes  too  nearly  mature  before  it  is  reached  in  the  regular 
rotation,  and  then  it  is  necessary  to  cut  the  crop  for  hay.  Under  the 
system  of  alternate  grazing  and  resting,  good  stands  have  been  main- 
tained much  longer  than  when  the  fields  were  continuously  pastured. 

Because  of  the  danger  in  most  parts  of  the  country,  and  particu- 
larly in  the  humid  sections,  of  losses  from  bloat,  the  advisability  of 
pasturing  alfalfa  with  sheep  or  cattle  is  open  to  question.    This  does 
not  apply  to  horses,  mules,  or  hogs,  as  no  risk  attends  grazing  them  ^^ 
on  alfalfa. 

CATTLE  ON  ALFALFA  PASTURE. 

All  classes  of  cattle  do  exceptionally  well  when  grazed  on  alfalfa, 
out  there  is  always  more  or  less  danger  of  bloat  attending  this 
practice.  The  danger  is  greatest  in  humid  sections,  but  bloat  may 
occur  in  any  section,  even  under  irrigation  in  the  West,  where  a  dry 
climate  prevails.  Some  farmers  who  have  pastured  cattle  on  alfalfa 
for  3^ears  have  met  with  no  difficulty,  while  others  under  conditions 
apparently  the  same  have  sustained  heavy  losses.  Just  why  this  is 
so  has  not  been  satisf actoriW  explained ;  in  fact,  the  conditions  that 
cause  bloat  are  not  well  understood.  Generally,  the  danger  from 
bloat  seems  to  be  greatest  when  the  alfalfa  is  young  and  tender. 
There  are  certain  other  conditions  which  experience  seems  to  point 
to  as  inducing  bloat,  and  as  a  result  certain  precautions  are  advised 
which  it  is  thought  will  very  greatly  reduce  the  risk.  Those  gener- 
ally recommended  are :  (1)  Do  not  turn  the  cattle  into  the  field  when 
the  alfalfa  is  wet  with  rain  or  dew ;  (2)  let  the  animals  feed  on  other 
forage,  preferably  hay,  before  turning  them  in  on  alfalfa;  (3)  allow 
the  cattle  to  graze  only  a  few  minutes  at  a  time  until  they  have 
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become  accustomed  to  it,  and  then  do  not  take  them  out  of  the  fiekl 
except  for  water;  (4.)  sow  some  grass  with  the  alfalfa,  and  have  a 
patch  of  grass  where  the  stock  can  graze  on  it  at  any  time;  (5) 
have  a  stack  of  hay  or  straw  in  the  field,  to  which  the  cattle  may  have 
free  access;  and  (6)  have  water  and  salt  easily  accessible  to  them. 

If  bloating  occurs,  there  are  various  remedies  that  are  more  or 
less  efficacious  when  employed  in  time.  One  commonly  suggested 
is  to  drench  the  animal  with  a  pint  of  raw  linseed  oil  to  which  is 
added  4  tablespoonfuls  of  turpentine.  Another  treatment  recom- 
mended is  to  drench  with  a  one-half  per  cent  solution  of  formalin 


Fig.  7. — Dairy  cows  grazing  on  alfalfa. 

made  by  adding  1  tablespoonful  of  formalin  to  1  quart  of  water. 
These  remedies  may  afford  relief  in  the  early  stages,  but  when  the  case 
is  well  developed  it  is  rarely  that  an  animal  can  be  saved  except  by 
the  use  of  a  trocar.  It  is  always  advisable  to  call  a  veterinarian  when 
symptoms  of  bloat  first  appear,  as  farmers  do  not  ordinarily  have 
trocars  or  other  means  of  treatment  and  are  not  sufficiently  experi- 
enced to  handle  serious  cases. 

Because  of  the  danger  of  bloat,  very  few  experiments  have  been 
conducted  to  determine  the  number  of  cattle  a  given  area  of  alfalfa 
will  carry,  but  it  is  generally  estimated  that  1  acre  will  support 
steadily  two  animals  of  approximately  900  pounds  each  for  two^ 
months.  The  gains  made  by  all  classes  of  cattle  on 'alfalfa  pastur- 
age, except  where  cases  of  bloat  occur,  are  almost  without  excep- 
tion highly  satisfactory  (fig.  7). 
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HORSES   ON   ALFALFA   PASTURE. 

No  other  pasture  is  e<iual  to  alfalfa  for  horses  uiul  iiuiles.  Work 
-lock  keep  in  «rood  flesh  and  work  well  when  fed  a  small  (luantity 
"f  «rrain  daily  in  addition  to  alfalfa  pastura<re.  It  is  especially  ^ood 
lor  mares  and  their  foals.  The  Kansas  Ap-icultural  Experiment 
Station  found  that  to  jret  the  <:reatest  «rrowth  and  development  in 
liorses  it  is  necessary  to  feed  some  grain  with  alfalfa  pasturage  imtil 
the  animals  reach  maturity. 

Liverymen  are  prejudiced  against  alfalfa  pasture  for  horses  be- 
.  ause  of  its  laxative  effect,  and  many  claim  that  it  stimulates  the 
kidneys  unduly.  However,  numerous  cases  are  on  record  where 
alfalfa  pasture  has  formed  the  major  portion  of  the  ration  for  work- 
ing animals  for  a  considerable  time  with  no  injurious  results,  and 
instances  have  been  rejiorted  where  horses  have  i)erformed  heavy 
work  during  the  summer  on  nothing  but  alfalfa  pasture.  However, 
-iich  fee<ling  is  not  recommended  for  draft  or  driving  horses. 

SHEEP  ON  ALFALFA  PASTURE. 

Sheep  are  fond  of  alfalfa  pasture*  and  thrive  on  it  if  they  do  not 
l>loat.  The  losses  of  sheep  from  bloat  have  been  so  great  that  in 
many  parts  of  the  country  the  practice  of  pasturing  them  on  alfalfa 
has  been  discontinued.  In  the  irrigated  valleys  of  Arizona  and  Cali- 
fornia and  some  other  sections  of  the  West  sheep  are  grazed  regu- 
larly on  alfalfa  during  the  winters,  but  there  are  very  few  experi- 
mental data  as  to  the  carrying  capacity  per  acre,  the  losses  that  may 
l>e  expected,  or  the  gains  that  can  be  depended  upon. 

The  Colorado  Agricultural  Experiment  Station,  after  collecting 
data  from  many  large  sheepmen,  reached  the  conclusion  that  where 
the  precautions  that  are  recommended  in  pasturing  cattle  on  alfalfa 
are  followed,  the  loss  of  sheep  can  be  kept  down  to  5  per  cent, 
but  where  these  precautions  are  not  followed  the  losses  usually  run 
very  high.  This  station  recommended  that  only  old  ewes  and  their 
lambs  be  kept  on  alfalfa  pasture,  as  they  are  less  subject  to  bloat  than 
young  ewes  or  wethers.  The  carrying  capacity  of  an  acre  is  given  at 
eight  ewes  and  their  lambs,  from  the  middle  of  April  to  the  first  of 
October. 

In  the  published  report,  "  The  W^ork  of  the  Belle  Fourche  Recla- 
mation Project  Experiment  Farm  in  1915,"  it  is-  stated  that  in  the 
alfalfa-grazing  experiments  with  sheep  no  bloating  occurred.  It  is 
further  claimed  that  sheep  are  successfully  grazed  on  alfalfa  by 
local  stockmen,  particularly  in  the  late  summer  and  early  fall. 

HOGS  ON  ALFALFA  PASTURE. 

In  general,  better  results  are  obtained  by  pasturing' alfalfa  with 
hogs  than  with  any  other  live  stock.     Hogs  thrive  on  it  and  with 
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proper  precautions  cause  little  injury  to  the  stand,  'iliey  do  not 
trample  the  soil  as  much  as  heavier  animals,  and  therefore,  even  in 
wet  weather,  do  little  damage.  Everything  considered,  the  results 
will  be  more  satisfactory  if  the  field  is  divided  into  two  or  more  lots, 
so  that  the  danger  from  overgrazing  any  portion  of  it  may  be  reduced 
to  the  minimum.  A  practice  commonly  recommended  as  safe  to  fol- 
low, even  in  the  Eastern  States,  is  to  limit  the  number  of  hogs  per 
acre  so  that  one  or  two  cuttings  of  hay,  depending  on  the  section, 
may  be  secured  during  the  season.  Unless  the  fields  are  grazed  down 
closely  hogs  usually  will  not  do  much  rooting,  but  should  they  be  in- 
clined to  root  they  may  be  prevented  from  doing  so  by  ringing  their 
noses. 

While  hogs  will  make  some  gain,  alfalfa  pasturage  alone  is  barely 
more  than  a  maintenance  ration.  To  get  them  in  condition  for  market 
it  is  therefore  necessary  to  feed  a  small  quantity  of  grain.  With  this 
combination  hogs  can  be  made  ready  for  market  cheaper  than  by 
means  of  any  other  feed.  In  a  large  number  of  experiments  that 
have  been  conducted,  a  grain  ration  of  2  pounds  for  every  100  pounds 
of  live  weight  has  been  found  the  most  economical,  but  with  a  larger 
grain  ration  the  gains  are  more  rapid  and  the  returns  per  acre  some- 
what higher.  Generally  speaking,  the  sooner  a  hog  can  be  put  in 
shape  for  the  market  the  more  profitable  will  be  the  returns,  the  more 
the  chances  of  loss  from  cholera  and  other  causes  are  reduced,  and 
the  smaller  the  interest  on  the  investment.  Furthermore,  if  the  hogs 
are  in  good  shape  from  the  time  they  reach  a  weight  of  200  pounds, 
the  farmer  is  in  a  position  to  take  advantage  of  the  market  condi- 
tions, that  is,  the  hogs  are  always  marketable  and  can  be  shipped 
when  the  price  appears  to  be  most  satisfactory. 

The  carrying  capacity  of  an  acre  of  alfalfa  depends  upon  the  con- 
dition of  the  stand  and  varies  w^ith  the  locality.  In  the  East,  where 
the  stand  is  more  easily  injured  by  overgrazing,  it  is  not  advisable  to 
attempt  to  carry  as  many  hogs  to  the  acre  as  in  the  irrigated  sections 
of  the  West.  If  grain  is  fed  in  connection  with  the  pasture,  an  acre 
will,  of  course,  support  more  hogs  than  if  no  grain  is  fed.  Ordinarily, 
an  acre  of  good  alfalfa  in  any  part  of  the  country  should  carry  8  to 
10  hogs  weighing  100  pounds  each  with  little  danger  of  injury  to  the 
stand.  Under  the  most  favorable  conditions  an  acre  has  been  known 
to  support  twice  this  number,  but  such  heavy  grazing  is  very  likely  to 
prove  harmful  and  can  not  be  recommended  except  in  cases  where  the 
field  is  soon  to  be  plowed. 

Experiments  have  shown  some  remarkable  returns  from  grazing 
hogs  on  alfalfa.  These  returns  run  all  the  way  from  $50  to  more  than 
$150  per  acre,  but  they  are  larger  than  can  be  reasonably  expected 
under  ordinary  farm  conditions,  since  due  consideration  was  not 
given  to  risk  of  loss  from  disease  and  other  causes  and  to  overhead 
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Mild  carrying'  charjres.  Where  alfalfa  can  be  «rrown  successfully,  j^Dod 
I  ('turns  may  be  expected  from  hogs  pastured  on  it  if  a  snuill  <rrain 
ration  is  fed  at  the  siime  time  (fig.  8). 

POULTRY   ON  ALFALFA  PASTURE. 

All  kinds  of  pJultry  relish  green  alfalfa,  and  where  hens  have 
access  to  a  field  it  has  a  very  good  effect  in  maintaining  q^<^  produc- 
tion. It  is  best  to  have  the  Held  divided,  so  that  the  fowls  may  be 
changed  occasionally;  otherwise  the  constant  nipping  back  of  the 
shoots  will  be  detrimental  to  the  plants.    Even  under  the  best  system 


Fig.  8. — Hogs  grazing  on  a : 

of  management  chickens  have  a  tendency  to  keep  the  alfalfa  eaten  so 
closely  on  the  portion  of  the  field  nearest  their  houses  or  coops  that 
the  plants  are  soon  killed. 

ALFALFA  AS  A  SILAGE  CROP. 

Alfalfa  is  used  for  silage  only  to  a  limited  extent.  There  are  sev- 
eral reasons  for  this  which  are  worthy  of  consideration.  Tonnage 
is  one  of  the  factors  of  first  importance  in  selecting  a  silage  crop. 
To  be  highly  satisfactory  for  this  purpose,  a  crop  must  produce  a 
large  yield  per  acre.  This  is  one — and  a  very  good — reason  why  corn 
is  so  popular.  Where  corn  can  be  grown  successfully  other  silage 
crops  have  difficulty  in  competing  with  it.  Where  corn  can  not  be 
grown  successfully  other  crops  must  necessarily  be  considered,  but 
usually  on  the  basis  of  the  yield  of  green  matter  which  they  will  pro- 
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duce.  Alfalfa  is  outranked  by  corn  and  in  many  sections  by  the 
small  grains  and  other  forage  crops  in  the  yield  of  green  matter 
produced  at  a  single  cutting.  Under  reasonably  favorable  conditions 
alfalfa  can  be  made  into  hay  at  less  expense  than  into  silage,  and 
the  quality  of  forage  it  produces  as  hay  is  nearly  equal  to  that  pro- 
duced by  it  as  silage.  The  crop  does  not  lend  itself  particularly  well 
to  silage  making.  It  is  somewhat  difficult  to  cut  with  ordinary  silage 
cutters  and  is  difficult  to  pack  properly  in  the  silo.  Furthermore, 
the  silage  that  has  been  made  from  alfalfa  under  practical  conditions 
has  not  been  uniformly  satisfactory.  Some  of  it  has  been  excellent 
and  some  has  been  unfit  for  use ;  that  is,  it  has  developed  a  bad  odor 
and  has  become  moldy  or  slimy.  This  happens  in  the  case  of  many 
of  the  other  legumes,  the  trouble  being  largely  due  to  difficulty  in 
packing  the  freshly  cut  material  in  the  silo.  In  view  of  the  high 
percentage  of  protein  in  alfalfa,  special  care  is  necessary  in  packing; 
otherwise  too  much  air  is  present  and  putrefaction  takes  place  instead 
of  the  proper  fermentation. 

Notwithstanding  the  unsatisfactory  features  in  connection  with 
the  use  of  alfalfa  as  a  silage  crop,  it  is  used  to  some  extent  for  this 
purpose.  AVhen  weather  conditions  are  not  favorable  for  the  curing** 
of  hay,  alfalfa  may  be  put  into  the  silo.  Good  ensilage  can  be  made 
from  partially  wilted  alfalfa  provided  it  is  cut  fine  enough  by  the 
silage  cutter  and  is  well  packed  in  the  silo.  Where  alfalfa  is  par- 
tially cured  before  being  ensiled  some  external  moisture  may  improve 
the  silage,  but  experience  indicates  that  a  "  washy  "  ensilage  is  likely 
to  result  where  freshly  cut  alfalfa  is  put  up  while  wet  with  rain. 
Furthermore,  wet  fields  and  bad  weather  interfere  with  the  opera- 
tions of  silage  making.  Since  the  filling  of  a  silo  is  usually  done 
cooperatively  by  the  farmer  and  his  neighbors,  it  is  not  always  pos- 
sible or  economical  to  handle  partly  cured  hay  in  this  manner.  The 
filling  of  a  silo  is  not  as  simple  an  operation  as  stacking  hay  or  put- 
ting it  in  barns. 

Alfalfa  and  corn  mixed  make  good  silage.  The  relatively  high 
percentage  of  carbohydrates  (sugar  and  starch)  in  the  corn  is  con-, 
ducive  to  the  right  kind  of  fermentation.  For  this  reason  mixing 
alfalfa  with  the  sorghums  or  small  grains  is  advantageous.  The 
Kansas  Agricultural  Experiment  Station  found  that  crude  molasses 
mixed  with  alfalfa  improved  the  quality  of  the  silage,  since,  like  the 
crops  just  mentioned,  it  adds  the  sugar  necessary  for  good  fermenta- 
tion. Preliminary  experiments  conducted  by  the  United  States  De- 
partment of  Agriculture  indicate  that  good  silage  can  be  made  by 
mixing  alfalfa  and  the  straw  of  any  of  the  small  grains,  pi'ovided  the 
mixture  is  made  when  the  material  passes  through  the  silage  cutter 
and  water  is  added  if  necessary  to  make  it  pack  properly. 
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In  conclusion,  alfalfa  is  not  ivpinled  as  an  ideal  silage  crop,  and 
where  conditions  are  favorable  it  is  usually  advisable  to  cure  it  for 
hay  rather  than  to  put  it  into  the  silo.  However,  it  will  make  good 
sila<re  when  proj^erly  cut  and  packed,  especially  if  mixed  with  corn 
or  sorjxhunis  or  the  small  ^nains.  The  feedinjr  value  of  alfalfa  silage 
is  very  high.  With  a  knowledge  of  these  facts  the  farmer  should  be 
able  to  juclge  for  himself  whether  or  not  it  will  be  to  his  advantajre 
to  put  his  alfalfa  crop  into  the  silo. 

ALFALFA  AS  A  SOILING  CROP. 

Alfalfa  is  sometimes  cut  and  fed  green,  but  notwithstanding  the 
fact  that  this  method  of  handling  the  crop  has  proved  highly  satis- 
factory the  practice  is  confined  largely  to  the  dairy  farms  of  the 
northeastern  quarter  of  the  ITnited  States.  The  Arizona  Agricul- 
tural Exj)eriment  Station  estimates  that  by  utilizing  alfalfa  as  a  soil- 
ing crop  35  acres  will  carry  100  steers  weighing  900  pounds  each 
thn>ugh  the  growing  season,  which  is  about  double  what  could  be 
expected  from  pasturage.  In  Canada  it  is  claimed  that  the  cost  of 
producing  pork  is  reduced  25  to  50  per  cent  when  green  alfalfa  is 
fed  with  grain,  as  compared  with  grain  alone. 

The  main  objection  to  feeding  alfalfa  green  is  the  extra  amount  of 
labor  involved,  although  this  is  doubtless  more  than  offset  by  the 
increased  production  per  acre  and  the  better  condition  in  which  the 
stands  are  maintained  as  compared  with  pasturing.  The  only  pre- 
caution necessary  is  to  cut  the  crop  no  earlier  and  no  oftener  than  it 
would  he  cut  for  hay.  No  cases  are  recorded  of  alfalfa  causing  bloat 
when  used  as  a  soiling  crop. 

ALFALFA  TEA. 

From  time  to  time  articles  have  appeared  in  newspapers  very 
highly  recommending  alfalfa  tea  as  a  feed  for  pigs  and  calves.  The 
tea  is  made  by  pouring  boiling  water  on  the  hay  and  allowing  it  to 
steep  for  a  few  hours  or  by  stirring  alfalfa  meal  into  cool  water  and 
straining  the  mixture  after  it  has  stood  several  hours.  In  feeding, 
some  grain  is  added  to  the  tea.  Several  State  experiment  stations 
have  conducted  tests  to  determine  the  value  of  alfalfa  tea. 

The  Wyoming  Agricultural  Experiment  Station  found  that  grow- 
ing pigs  receiving  a  grain  ration  consisting  of  one-half  corn  meal 
and  one-half  middlings  mixed  with  alfalfa  tea  made  better  gains  than 
where  water  replaced  the  tea,  but  the  gains  were  hardly  sufficient 
to  justify  the  additional  expense.  In  feeding  alfalfa  tea  to  calves  the 
Kansas  Agricultural  Experiment  Station  obtained  poor  gains,  and 
it  seemed  almost  impossible  to  keep  the  calves  from  scouring.     It 
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appears,  therefore,  that  about  the  only  conclusion  that  can  be  drawn 
from  the  results  of  the  actual  experiments  with  alfalfa  tea  is  that  it 
does  not  give  sufficiently  good  results  to  justify  the  extra  labor 
involved  in  making  and  feeding  it  either  to  pigs  or  calves. 

ALFALFA  STRAW. 

In  the  production  of  alfalfa  seed  the  forage  feature  of  the  crop 
is  of  secondary  consideration.  Attention  is  focused  on  the  seed  crop, 
and  practices  are  followed  that  give  the  best  returns  in  quantity  and 
quality  of  seed.  Therefore  it  frequently  happens  that  the  straw,  as 
the  stems  and  leaves  are  commonly  called  after  the  crop  is  thrashed, 


Fig.  9. — Work  horses  feeding  on  alfalfa  straw. 

is  less  valuable  from  a  feeding  standpoint  than  if  an  attempt  were 
made  to  obtain  the  best  forage  possible  without  sacrificing  the  seed 
crop  unduly.  For  example,  when  the  crop  is  harvested,  as  soon  as 
most  of  the  seed  pods  are  mature  and  while  the  plants  still  retain 
many  of  their  green  leaves,  the  straw  is  of  higher  feeding  value  than 
when  the  plants  are  left  until  the  pods  are  entirely  ripe  and  the 
leaves  have  fallen. 

Where  forage  is  of  more  concern  it  is  better  to  cut  the  crop  while 
the  stems  and  leaves  are  somewhat  green,  as  the  increased  forage 
value  of  the  straw  more  than  offsets  the  loss  due  to  immature  seed. 
If  the  straw^  is  from  the  first  crop  of  the  season  it  is  likely  to  be 
coarser  and  have  fewer  leaves  than  if  it  is  from  the  second  or  sub- 
sequent crops.  It  is  therefore  regarded  as  being  less  palatable.  In 
some  sections  farmers  prefer  straw  from  the  first  crop,  as  it  is  likely 
to  contain  a  larger  proportion  of  grass  than  the  later  cuttings  and 
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is  tho»i«rl»t  to  U»  of  hi«rl»i*i"  ft'eilin«r  vulut'.  Of  coui*stN  in  some  sections 
tlie  season  is  not  lonjr  enou«rH  f<>i'  niore  than  one  crop. 

Opinions  tlitfer  greatly  with  i-egard  to  alfalfa  straw.  Some  farm- 
ers think  it  is  better  when  the  crop  is  <rrown  under  irri<ration,  as  it 
contains  more  leaves  anil  consequently  is  more  valuable  as  a  forajje. 
There  seems  to  be  little  in  this  contention.  Some  think  if  the  crop  is 
stacked  as  soim  as  it  is  harvested  more  leaves  are  retainetl  and  the 
curin«:  which  takes  place  in  the  stack  improves  the  quality  of  the 
stems.  While  this  may  be  the  case,  there  is  no  definite  evidence  in 
support  of  it. 

A«rain,  there  are  some  who  regard  alfalfa  straw  as  practically 
worthless  for  feed,  but  this  is  probably  because  their  experience  has 
been  confined  to  a  very  poor  grade  of  straw  or  straw  that  had  become 
daniajred  by  weather  after  thrashing;.     Most   farmers,  however,  who 


lU. — Calllf  IccUiiii;  uu  alluliu  siruw  iu  liilts,  u  mclhod  thai  results  iu  niuch  waste. 

have  had  considerable  exi)erience  in  feeding  alfalfa  straw  estimate  its 
value  at  one-third  to  one-half  the  value  of  good  alfalfa  hay,  and  ordi- 
narily this  is  the  basis  upon  which  it  sells.  Its  actual  value  depends 
upon  the  time  it  is  cut,  the  manner  in  which  it  is  handled,  and  the 
conditions  under  which  it  is  grown. 

Most  of  the  alfalfa  straw  that  is  produced  is  fed  to  cattle,  and 
in  some  cases  cattle  are  carried  through  the  winter  on  it  with  no 
supplemental  feed.  However,  this  practice  is  not  to  be  recom- 
mended, for  the  straw,  even  when  it  is  of  good  quality  and  eaten  in 
large  quantities,  is  barely  a  maintenance  ration.  Calves  and  old  cows 
have  difficulty  in  chewing  it  properly.  It  is  not  considered  very  satis- 
factory for  dairy  cows.  Work  horses  and  mules  do  very  w^ell  on 
alfalfa  straw  if  a  liberal  supplemental  grain  ration  is  fed,  but  more 
gi*ain  is  required  than  wnth  alfalfa  hay  (fig.  9).  Sheep  seem  to  do 
better  on  alfalfa  straw  than  any  other  kind  of  farm  animals,  pro- 
vided their  teeth  are  in  good  condition. 
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In  thrashin^]^  the  alfalfa-seed  crop,  the  stems  and  leaves  are  broken 
and  pulverized  more  or  less,  depending  upon  the  type  of  thrashing 
machine  used  and  whether  the  material  is  passed  through  the  machine 
one  or  more  times.  Unless  care  is  taken  in  feeding  it  considerable 
waste  results.  Feeding  directly  from  the  stack  is- most  unsatisfactory 
and  wasteful,  as  the  animals  soon  eat  all  of  the  fine  material  and  leave 
the  coarse  stems  until  the  last,  which  usually  means  that  these  are  not 
eaten  at  all  (fig.  10).  If  the  straw  is  hauled  from  the  stack  and  fed 
upon  the  ground  a  loss  also  ensues,  particularly  of  the  fine  material. 
The  most  satisfactory  method  is  to  feed  the  straw  in  tight-bottom 
mangers,  giving  only  enough  for  one  feed  at  a  time  (fig.  11).  In  this 
way  the  fine  material  is  not  lost  and  very  little  of  the  coarse  straw  is 


Fig.  11. — Cattle  being  lod  ali'alla  straw  irom  mangers  to  avoid  waste. 

wasted.  Some  care  and  judgment  are  necessary  in  feeding  alfalfa 
straw  to  get  the  best  results  and  at  the  same  time  avoid  the  loss  of 
stock.  The  greatest  source  of  danger  in  this  connection  is  from  com- 
paction. When  straw  is  fed  alone  the  animals  are  forced  to  eat  large 
quantities  to  get  enough  nutriment  to  meet  their  requirements.  Under 
such  conditions  balls  composed  of  dirt  and  fine  particles  of  straw 
form  in  their  stomachs,  thereby  blocking  the  passage  between  the 
stomach  and  intestines  and  very  frequently  causing  death.  This  is 
not  so  likely  to  occur  if  the  animals  have  access  to  salt  and  water  at 
all  times  or  if  they  have  grain  or  pasture  in  addition.  Cattle  on  pas- 
ture frequently  seem  to  relish  a  certain  amount  of  straw,  but  they  will 
not  eat  large  quantities  of  it  unless  compelled. 

After  all,  the  chief  value  of  the  alfalfa  straw  is  that  it  furnishes 
some  roughage,  and  the  best  results  are  secured  when  it  is  fed  with  a 
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I  in  ration.  Spoiled  or  moldy  straw  is  very  apt  to  result  in  deranjr*'- 
iiicnt  of  the  di<restivo  tract,  which  sometimes  proves  fatal. 

In  times  past  alfalfa  straw  has  been  used  ver}'  satisfactorily  as  a 
mulch  in  the  citrus  orchards  of  the  Southwest.  Its  utilization 
Ini-  this  purpose,  however,  i*-  pnicticahle  only  wlien  the  straw  is 
•  ln'ap.i 

ALFALFA  AS  A  GREEN  MANURE,  SOIL  IMPROVER,  AND 
ORCHARD  COVER  CROP. 

As  a  rule  alfalfa  is  not  a  satisfactory  green-manure  crop.  Like 
many  other  perennials,  it  is  rather  slow  to  start  and  does  not  pro- 
.  I  lice  tonnage  quickly  enough.  Fuilhermore,  in  many  sections  it  is 
<\  pensive  and  difficult  to  establish.  From  these  various  standpoints 
I  here  are  other  crops  that  are  so  nnich  more  satisfactory  for  this 
purpose  that  alfalfa  can  not  compete  with  them. 

Where  alfalfa  has  l)een  grown  on  land  for  a  series  of  years  in 
legions  of  abundant  rainfall  or  under  irrigation  it  has  a  beneficial 
effect  on  the  succeeding  crops,  with  the  i)ossible  exception  of  certain 
legumes,  but  under  dry-farming  conditions  alfalfa  frequently  re- 
duces the  soil  moisture  to  such  an  extent  as  to  result  in  decreased 
yields  of  subsequent  crops. 

Where  irrigation  water  is  sufficiently  abundant  alfalfa  as  a  per- 
manent or  partly  i)ermanent  cover  crop  appears  to  be  the  best  crop 
known  for  correcting  certain  soil  troubles  and  the  physiological  dis- 
cs of  fruit  trees  resulting  therefrom.  Its  success  in  the  West  is 
ising  it  to  be  tried  to  some  extent  in  apple  orchards  in  the  humid 
Eastern  States.  Some  orchardists  make  a  practice  of  removing  at 
least  one  or  two  hay  crops  each  season,  leaving  the  remaining  growth 
on  the  ground.  On  certain  soils,  particularly  those  of  light  texture, 
the  results  would  doubtless  be  more  satisfactory  in  the  long  run  if 
the  entire  season's  growth  were  left  to  maintain  or  increase  the 
productivity  of  the  soil.  The  arsenical  sprays  that  are  commonly 
used  on  fruit  trees  make  caution  necessary  in  connection  with  pas- 
turage or  the  feeding  of  hay  upon  which  the  sprays  have  fallen. 

ALFALFA  MEAL. 

The  word  meal  as  applied  to  ground  or  chopped  alfalfa  is 
misleading,  since  the  material  after  it  passes  through  the  grinder  is 
not  of  uniform  consistency,  but  partakes  more  of  the  nature  of  chop 
than  of  meal.  However,  since  the  term  alfalfa  meal  has  become 
thoroughly  established  in  the  trade,  the  ground  alfalfa  will  be  re- 
ferred to  as  meal  in  the  succeeding  pages. 

There  seems  to  be  considerable  uncertainty  as  to  when  and  where 
the  first  alfalfa  was  ground  into  meal,  but  it  is  pretty  well  estab- 
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lished  that  one  of  the  first  attempts  to  manufacture  it  on  a  commer- 
cial scale,  if  not  the  first  attempt,  was  made  at  Wichita,  Kans.,  about 
1904.  This  attempt,  while  not  particularly  successful,  attracted 
attention  to  the  possibilities  of  developing  an  industry,  and  during 
the  next  few  years  several  mills  sprang  up  in  various  parts  of  the 
country.  Among  the  factors  contributing  to  the  rapid  development 
of  the  industry  were  the  increase  in  the  popularity  of  concentrated 
feeds,  the  extensive  advertising  campaign  that  was  being  conducted 
in  the  interest  of  alfalfa,  and  the  desire  to  find  a  profitable  outlet 
from  the  remote  districts  of  the  West. 

Most  of  the  early  mills  were  built  in  Kansas  and  Nebraska,  but 
many  of  these  failed  for  one  reason  or  another,  and  as  new  plants 
were  established  the  industry  moved  westward,  where  the  climatic 
conditions  were  more  favorable  and  larger  supplies  of  alfalfa  Avere 
available.  To-day  the  largest  mills  are  found  in  Wyoming,  New 
Mexico,  California,  and  Colorado,  the  last-mentioned  State  sur- 
passing in  the  number  of  mills  and  the  output  of  meal.  There  are 
also  numerous  alfalfa  mills  in  the  cities  of  the  Middle  West,  but 
they  are  practically  always  operated  in  connection  with  mixed- 
feed  plants  and  use  baled  hay  that  has  been  shipped  in  from  dis- 
tant points. 

One  of  the  most  important  factors  contributing  to  the  unprofitable 
operation  of  alfalfa  mills  doubtless  has  been  the  failure  to  give 
sufficiently  careful  consideration  to  their  location.  In  the  eagerness 
to  get  in  on  the  ground  floor  little  or  no  attention  was  given  to  the 
probable  effect  of  the  climate  in  reducing  the  output  by  unfavorable 
weather,  undependable  supplies  of  hay  and  labor,  and  inadequate 
shipping  and  market  facilities.  The  first  grinding  machinery  made 
was  not  dependable,  and  fires  were  of  such  frequent  occurrence, 
because  of  sparks  caused  by  friction*  or  the  presence  of  pieces  of 
metal  in  the  hay,  that  considerable  difficulty  was  encountered  in 
getting  insurance  protection;  consequently,  when  a  plant  burned 
it  was  difficult  to  get  money  for  rebuilding.  Promoters  engaged  in 
various  schemes  to  sell  stock  without  having  any  interest  in  the 
success  of  the  plant  after  its  completion,  no  consideration  being 
given  to  location  or  to  permanency  of  buildings  and  machinery. 
Furthermore,  most  of  the  pioneer  mills  were  of  such  limited  capacity 
that  they  could  not  be  operated  at  a  profit.  These  and  other  reasons 
account  for  many  failures. 

BUILDINGS. 

In  constructing  buildings  for  alfalfa  mills  the  desirable  features 
are  to  have  them  cheap,  durable,  and  as  nearly  fireproof  as  practi- 
cable. In  most  cases  they  are  frame  structures  covered  with  cor- 
rugated sheet  iron  (fig.  12).    The  main  building,  which  houses  the 
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machinery,  is  generally  two  or  three  stories  high,  has  a  cement  floor, 
and  is  frefjuently  of  noninflammable  material,  to  reduce  the  fire  risk. 
P\)r  the  same  reason  some  millers  express  a  preference  for  1-story 
structures.  Attached  directly  to  this  main  building,  or  more  com- 
monly separated  by  a  distance  of  30  feet  or  more,  are  warehouses; 
usually  (me  for  receiving  hay,  with  an  average  capacity  of  50  to  100 
tons  of  loose  hay,  and  at  least  one  for  storing  the  meal,  with  a  capac- 
ity ranging  from  a  few  hundred  to  four  or  five  thousand  tons. 
Tlu'so  structures  are  generally  on  opposite  sides  of  the  mill  proper, 
although  they  are  not  unconmionly  placed  at  right  angles  to  each 
other,  the  arrangement  depending  largely  upon  the  ground  that  is 
available.  The  floor  in  the  hay  warehouse  is  usually  of  cement,  and 
sometimes  the  floor  in  the  warehouse  for  the  meal  is  of  the  same 


Fiu.  V2. — A  typical  alfalfa  meal  mill. 

material.  However,' there  seems  to  be  some  objection  to  the  use  of  a 
cement  floor  in  the  meal  warehouses,  as  the  moisture  in  the  cement 
rots  the  sacks  and  causes  spoilage  if  the  meal  is  left  in  contact  with 
the  floor  for  a  considerable  time.  Men  of  experience,  however,  con- 
tend that  the  cement  becomes  thoroughly  dry  after  two  or  three  years 
and  then  the  objection  no  longer  holds.  Spoilage  from  moist  cement 
may  be  obviated  by  covering  the  floor  with  planks,  but  this  of  course 
increases  the  cost  and  fire  risk.  In  addition  to  the  buildings  de- 
scribed above,  there  is  nearly  always  a  small  building  for  the  office 
and  scales. 

MACHINERY. 

The  essential  machinery  in  a  well-equipped  mill  consists  of  an 
electric  motor,  a  steam  or  gasoline  engine,  a  bale  breaker,  a  grinder 
or  pulverizer,  screens,  blowers,  packers,  cyclones  and  other  dust 
collectors,  wagons,  conveyors,  and  scales.  In  addition,  mills  making 
mixed  feeds  are  equipped  with  automatic  feeders,  sirup  tanks,  and 
mixing  vats. 
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The  power  used  in  operating  the  mill  depends  largely  upon  Vhat  is 
available.  In  sections  where  electricity  may  be  had  most  mills  have 
two  electric  motors,  one  of  150  to  300  horsepower  for  running  the 
grinder  and  another  of  50  horsepower  for  running  the  fans  and 
packers.  Where  electric  power  is  not  available  steam  or  gasoline 
engines  are  used.  Some  millers  who  have  both  steam  and  electric 
power  are  of  the  opinion  that  steam  power  is  cheaper,  but  the  electric 
power  is  more  convenient  and  involves  less  fire  risk. 

Mills  that  handle  baled  hay  are  equipped  with  bale  breakers  for 
breaking  the  bales  apart  before  they  are  fed  into  the  grinder. 

Grinders  or  pulverizers  are  of  various  advertised  capacities  up  to 
12  tons  an  hour,  but  this  high  capacity  is  possible  only  under  the  most 
favorable  conditions.  In  actual  practice  it  is  seldom  safe  to  count  on 
more  than  half  the  advertised  capacity.    The  moisture  content  of  the 


Fig.  13. — The  swinging-hammer  type  of  alfalfa  grinder. 

hay  is  very  largely  the  determining  factor.  Strength  is  one  of  the 
prime  requisites  for  a  grinder,  as  the  machinery  is  subject  to  a  great 
strain,  particularly  when  the  hay  is  tough. 

Grinders  are  made  with  two  distinct  objects  in  mind — one  to  re- 
duce the  alfalfa  to  small  particles  by  breaking  or  grinding  and  the 
other  to  reduce  it  by  cutting.  The  advantage  claimed  for  the  cutting 
machines  is  that  the  hay  may  be  handled  with  more  moisture  and  that 
the  resulting  meal  is  practically  free  from  the  dust  that  is  objec- 
tionable from  a  feeding  standpoint.  However,  most  of  the  mills  now 
in  use  depend  upon  the  grinding  or  pulverizing  principle.  These 
mills  are  of  four  general  types.  One  type  consists  of  a  large  number 
of  swinging  steel  hammers,  which  are  fastened  to  plates  of  steel 
with  three  or  four  arms,  each  arm  bearing  a  swinging  hammer.  The 
steel  plates  are  fastened  firmly  to  a  revolving  shaft   (fig.  13),     A 
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Fig.  14. — A  niacniiir  lor  pulverizing  alfulfu  by 
moans  of  square-corncrod  steel  platrs  on  a 
horizontal  shaft. 


modification  of  this  type  of  machine  consists  of  a  series  of  heavy  steel 
plates  with  two  or  four  arms  which  ai*e  attached  to  a  revolving 
shaft  but  have  no  swinging- 
hammer  feature  (fig.  14). 

Another  type  of  grinder 
has  one  or  two  series  of 
1  looked  knives  which  par- 
tially cut  the  hay  and  force 
it  into  the  main  chaml)er, 
where  it  is  further  reduced 
ly  means  of  sharp-cornered 
-led  pegs  fastened  to  a  rap- 
idly revolving  hollow  drum 
(fig.  15). 

One  type  of  grinder  is 
constructed  on  somewhat 
the  same  principle  as  a 
thrasher,  but  with  the  part 
that  corresponds  to  the  cylin- 
der in  several  sections  in- 
:id  of  in  one  piece.  The 
I  roth  are  much  closer  to- 
gether, and  all  parts  are  necessarily  greatly  strengthened  (fig.  16). 
One  of  the  machines  that  reduces  the  liay  to  meal  by  cutting  works 
on  practically  the  same  principle  as  the  ordinary  ensilage  cutter  but 

has  a  special  attach- 
ment for  reducing  the 
meal  to  a  finer  consist- 
ency (fig.  17). 

Another  machine 
that  pulverizes  the  al- 
falfa by  cutting  is 
shown  in  figure  18. 

All  grinders  are 
equipped  with  perforat- 
ed steel  plates  or  wire 
screens  through  which 
the  meal  passes  when  it 
becomes  sufficiently  fine. 
The  size  of  these  perfo- 
rations or  the  mesh  of 
the  screens  determines 
the  fineness  of  the  prod- 
uct (fig.  19). 

The  blowers  are  large  metal  fans  that  produce  the  draft  of  air  for 
conveying  the  meal  from  the  grinders  to  the  cyclones  (fig.  20). 


Fig.  15. — A  machine  for  pulverizing  alfalfa  by  means 
(•f  a  series  of  square  steel  pegs  attached  to  a  drum. 
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The  cyclones  (fig.  21)  are  hollow  cones  made  of  galvanized  sheet 
iron  and  are  located  in  the  upper  story  of  the  higher  buildings  or 


Fig.  16. — An  alfalfa  grinder  with  teeth  arranged  on  a  cylinder  and  concave  similar  to 

the  ordinary  thrasher. 

where  the  building  has  only  one  story  project  through  the  roof.  The 
purpose  of  these  cyclones  is  to  check  the  blast  of  air  carrying  the  meal. 
The  meal  then  drops  through  a  galvanized  tube  to  the  packers. 


Fig.  17. — An  alfalfa  grinder  in  which  the  common  feed-cuttor  principle  is  employed. 
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A   few   mills  are  equipped   with   automutic  dust  collectors,   and 
while  these  do  catch  the  finest  particles  of  meal  that  are  seen  escap- 


KiG.  18. —  An  alfalfa  grinder  which  pulveriz«'8  th<'  alfalfa  by  cutting. 

in«r  as  a  green  dust  from  the  cyclones  they  apparently  increase  the  fire 
risk,  and  for  that  reason  most  of  the  alfalfa  mills  do  not  have  them. 
Packers  are  used  for  packing  the  meal  into  sacks.  There  are 
several  makes  on  the  market,  all  employing  the  same  general  prin- 
ciple. The  meal  is  carried  into  the  sack  through  a  tube  and  is 
packed  by  means  of  a  slowly  revolving  auger  (fig.  22). 


>*-C    ¥m  ■LIH'ji  x  -  I 


Fig.  19. — Parts  of  a  screen-covered  drum  which  determines  the  fineness  of  alfalfa  meal. 
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The  conveyors  are  of  the  usual  type  of  construction.  Each  well- 
equipped  grinding  plant  has  two  sets — one  for  conveying  the  hay 
to  the  grinder  and  the  other  for  conveying  the  sacked  meal  from  the 
packers. 

Most  of  the  commercial  mills  which  depend  on  the  local  supply  of 
hay  have  several  wagons  and  hayracks  for  hauling  the  alfalfa  from 
the  field  to  the  mill,  the  number  ranging  from  about  20  for  a  mill  with 
a  capacity  of  4  tons  per  hour  to  double  that  number  for  the  larger 
plants. 

Other  equipment  consists  of  wagon  scales  for  weighing  the  hay  as 
it  comes  into  the  mill  and  small  scales  for  weighing  the  bagged  meal. 


Fig.  20. — A  blower  for  conveying  alfalfa 
meal  from  the  grinder  to  the  cyclone. 


Automatic  feeders  are  used  in  plants  that  put  out  mixed  feeds. 
They  are  so  constructed  that  the  grain  and  alfalfa  meal  are  weighed 
automatically  as  they  pass  from  the  storage  bins  to  the  mixing  vat. 
The  feeders  can  be  adjusted  to  deliver  the  various  grains  and  meal 
in  almost  any  proportion  desired  (fig.  23). 

Large  quantities  of  molasses  are  used  in  the  alfalfa-mixed  feeds, 
and  a  storage  capacity  of  several  hundred  gallons  is  required.  The 
tanks  used  for  this  purpose  are  usually  of  galvanized  sheet  iron  and 
are  placed  under  or  outside  the  building.  From  these  tanks  the  sirup 
is  pumped  to  a  smaller  vat  filled  with  a  steam-pipe  coil  for  heating 
it  to  such  a  temperature  that  it  will  mix  readily  with  the  alfalfa  meal 
and  other  materials. 
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The  mixer  is  a  lon«r  galvanized  sheet-iron  vat  through  which  runs 
a  shaft  Htted  with  paddles  that  are  usually  arranjred  aujrer  fashion. 
The  shaft  i-evolves  slowly  and  thoroughly  mixes  the  various  ma- 
terials as  they  pass  through  (fig.  24). 

In  the  past,  various  types  of  artificial  driere  for  use  in  connection 
with  alfalfa-meal  mills  have  been  placed  on  the  market.  Some  of 
these  were  built  to  handle  the  green  hay  and  others  to  handle  the 
green  material  only  after  it  had  been  cut  or  ground.  The  arguments 
that  have  been  advanced  by  manufacturers  in  favor  of  the  driers 
are  that  they  enable  the  millers  to  put  up  an  alfalfa  meal  of  better 
color,  better  aroma,  and  a  higher 
feeding  value.  The  objections  to 
ilu'  driers  are  their  limited  capac- 
ity and  the  excessive  exi>ense  of 
operation,  for  which  the  market 
seems  unwilling  to  pay.  That 
artificial  driers  have  npt  proved 
economical  up  to  the  present  time 
is  attested  by  the  fact  that  prac- 
tically none  of  them  nre  in  use 
to-day. 

MAKING  ALFALFA  MEAL. 

The  first  step  in  the  manufac- 
ture of  alfalfa  meal  is  getting  the 
hay  to  the  mill.  Some  of  the 
larger  firms  have  complete  out- 
fits for  hauling  the  hay,  but  in 
most  cases  it  is  delivered  to  the 
mills  by  farmers  on  their  own  fio.  21. 
racks  or  on  racks  furnished  by 
the  mills.  Practically  all  the  commercial  firms  own  or  hire  a  few 
teams,  however,  to  insure  a  constant  supply  of  hay  when  the  farmers 
are  otherwise  engaged.  In  the  early  part  of  the  season  most  of  the 
hauling  is  from  the  field,  but  later  it  is  from  stacks.  The  basic  price 
is  for  hay  delivered  at  the  mill,  a  deduction  being  made  to  cover  the 
cost  of  the  hauling. 

"NATien  the  hay  reaches  the  mill  it  is  either  left  on  the  wagons 
(fig.  25)  until  needed  or  is  thrown  into  the  storage  shed.  In  parts 
of  California  where  there  is  little  danger  of  rain  during  the  grinding 
season  the  hay  is  thrown  in  great  piles  outside  the  mills  (fig.  26). 
From  the  wagons,  storage  shed,  or  piles  the  hay  is  thrown  on  the 
conveyor  and  carried  to  the  grinder.  The  percentage  of  moisture  in 
the  hay  when  it  goes  to  the  grinder  is,  of  course,  quite  variable,  de- 


-A  common  type  of  cyclone  dust 
collector. 
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IDending  upon  weather  conditions  and  the  length  of  time  since  har- 
vesting. Ordinarily  the  moisture  should  not  exceed  12  per  cent,  anc 
under  favorable  conditions  it  may  fall  considerably  lower. 


Fig.  22, — A  common  type  of  packer  or  bag  filler,  as  used  in  an  alfalfa  meal  mill. 

The  meal  is  taken  from  the  grinder  by  suction  produced  by  a  fan 
and  forced  through  a  long  galvanized  tube  to  the  cyclones.  From  the 
cyclones  it  goes  to  the  packers,  where  it  is  put  up  in  100-pound  bags. 
After  weighing,  the  bagged  meal  is  loaded  directly  on  the  car  or  is 
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tluown  oil  a  conveyor  which  carries  it  to  the  wareliouse,  where  it 
remains  until  marketed.  If  the  warehouse  is  dry  and  tlie  liay  thor- 
oughly cured  l)efore  ^^rindinjr,  there  is  little  danger  of  spoilage, 
although  losses  occasionally  occur  when  the  nuiterial  is  shipped  to 
(lamp  climates. 

The  lalH)r  reipiired 
for  the  different  opera- 
tions varies,  hut  ordi- 
narily a  mill  with  a 
capacity  of  4  to  5  tons 
of  hay  an  hour  will  re- 
quire 10  to  12  men. 

The  average  grind- 
ing plant  operates 
ahout  eight  months,  or 
during  what  is  c<mi- 
moidy  spoken  of  as  the 
alfalfa  season.  Oper- 
ations start  in  July, 
August,  or  September,  dei>ending  somewhat  upon  the  season  and  the 
quantity  of  hay  available,  and  continue  until  March,  April,  or  May, 
when  ordinarily  the  supply  of  hay  is  exhausted.  Mills  located  at  the 
big  terminals,  such  as  Kansas  City  and  Omaha,  which  depend  on 
baled  hay  for  grinding,  operate  as  a  rule  throughout  the  year. 


Fio.  -3. 


.\n  automatic  feeder  used  In  plants  putting 
out  alfalfa  mixed  feeds. 


Fig.  24. — An  alfalfa  feed  mixer. 

The  market  recognizes  about  the  same  grades  of  meal  as  of  hay ;  in 
fact,  the  grade  of  meal  is  determined  largely  by  the  grade  of  hay  from 
which  it  is  made.  Aroma  and  color  are  two  important  factors  in 
classifying  meal,  but  unfortunately  they  do  not  always  give  a  true 
index  of  its  feeding  value.  For  instance,  there  is  considerable 
difference  in  the  feeding  value  of  meal  made  from  hay  that  has 
browned  in  the  stack  and  that  made  from  hay  that  has  browned  by 
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being  exposed  to  unfavorable  weather  conditions,  and  yet  if  both 
have  a  good  aroma  they  are  sold  on  the  market  under  the  same 
grade.     In  addition  to  the  grades  that  are  determined  by  aroma  and 


Fig.  25. — Hay  wagons  loaded  with  alfalfa  waiting  to  be  ground. 

color,  there  are  other  grades  that  are  determined  by  the  fineness  of 
the  material.  The  finer  grades  cost  more  to  manufacture  and  bring 
a  somewhat  higher  price.  The  finely  ground  meal  is  intended  for 
special  purposes,  such  as  poultry  and  hog  feed,  and  ordinarily  only 


Fig.  26. — Alfalfa  in  piles  outside  the  meal  mill. 

the  best  hay  is  used  in  making  it  (figs.  27  and  28).  Alfalfa  straw  is 
ground  into  meal  to  a  limited  extent,  but  it  is  apparent  that  such  meal 
is  not  as  good  a  feed  as  meal  made  from  good  alfalfa  hay. 
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PORTABLE  MILLS. 

In  the  be^innin<j  of  the  alfalfa-meal  imlustry  most  of  the  mills 
Wire  of  the  portable  type  (fig.  20),  but  they  have  for  the  most  part 
been  discarded  or  converted  into  stationary  mills.  However,  there  is 
still  an  occasional  demand  for  portable  mills  fi-om  the  drier  i)arts  of 
flu'  extreme  West,  particularly  from  California,  where  they  seem  to 

operating  with  some  success. 

The  general  failure  of  the  portable  mill  is  attributed  to  iis  limited 
capacity,  the  inability  of  tractor  engines  to  furnish  sufficient  power, 
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Fk;.  27. — Alfalfa  meal  of  the  usual  degree  of  fineness. 

and  the  necessity  for  ceasing  operations  whenever  a  wind  or  rain 
storm  occurs,  all  of  which  tends  greatly  to  increase  the  cost  of 
grinding. 

INDIVIDUAL  MILLS. 

Several  big  sheepmen  and  cattle  feeders  of  Colorado  have  installed 
small  plants  for  grinding  hay  and  mixing  the  meal  with  molasses 
for  home  use.  The  cattle  or  sheep  are  taken  from  the  ranges  in  the 
fall  and  fed  alfalfa  meal  and  grain  until  ready  for  the  market.  The 
cost  of  grinding  is  reduced  to  a  minimum  by  being  done  when  work 
is  slack,  and  it  is  quite  possible  that  the  reduced  wastage  in  feeding 
will  pay  this  expense,  but  the  extravagant  profits  claimed  by  some  of 
these  feeders  are  not  substantiated  by  actual  feeding  tests. 
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FACTORS  TO  BE  CONSIDERED  IN  CONNECTION  WITH  THE  BUILDING 
OF  A  GRINDING  PLANT. 

There  are  several  important  factors  that  should  be  carefully  con- 
sidered by  a  prospective  entrant  into  the  alfalfa-meal  industry,  such 
as  the  cost  of  the  plant,  the  availability  of  hay,  shipping  facilities 
and  market  for  the  meal,  the  availability  of  labor,  and  the  climatic 
conditions. 

The  cost  of  the  plant  is,  of  course,  subject  to  wide  variations,  de- 
pending upon  the  capacity  and  the  character  of  the  buildings  and 
machinery.  In  the  long  run  substantial  buildings  that  are  as  nearly 
fireproof  as  practicable  and  durable  machinery  will  be  found  the 


Fig,  28. — Finely  ground  alfalfa  meal. 

most  economical.  To  build  a  satisfactory  commercial  mill  under 
normal  conditions  there  should  be  available  a  capital  of  $15,000  to 
$40,000. 

One  of  the  important  factors  in  the  success  of  the  alfalfa-meal 
industry  is  a  readily  available  supply  of  good  hay  at  a  relatively  low 
price.  For  this  reason  most  of  the  successful  mills  that  manufacture 
only  straight  meal  are  located  in  the  big  alfalfa  districts  and  depend 
upon  being  able  to  procure  hay  within  easy  hauling  distance,  which 
ordinarily  does  not  exceed  5  miles.  The  quantity  of  hay  required 
depends  upon  the  capacity  of  the  milL  Ordinarily  a  2-ton  mill  will 
require  4,000  to  5,000  tons  for  the  operating  season.    Where  the  local 
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supply  is  not  suflicient,  baled  hay  may  be  shipped  in  and  jxroiind, 
then  forwarde<l  to  destination,  the  miller  paying  a  through  rate 
from  the  point  of  origin  to  the  point  where  the  sale  is  made.  This 
increases  somewhat  the  cost  of  producing  meal.  It  is  almost  essential 
that  the  mill  be  located  on  a  railroad,  for  convenience  in  shipping  and 
to  eliminate  charges  for  hauling. 

Careful  consideration  should  be  given  to  the  probable  market  for 
the  product  and  also  to  the  comparative  prices  of  hay  and  meal 
to  determine  so  far  as  possible  whether'  the  difference  will  leave  a 
profit  after  deducting  the  cost  of  manufacturing  and  shipping. 

The  possibility  of  obtaining  sutlicient  labor  at  a  wage  that  will 
still  leave  a  profit  for  the  manufacturer  should  be  definitely  deter- 
mined. In  considering  this  item  one  should  not  lose  sight  of  the 
fact  that  mills  are  not  infrequently  compelled  to  shut  down  for 


liG.  29. — A  portable  alfalfa  moal  mill. 

repairs  and  adjustments.  This,  of  course,  adds  to  the  cost  of  the 
mamifacture  of  the  meal,  since  the  men  are  paid  just  the  same  as 
when  the  mill  is  operating.  Other  factors  that  should  be  considered 
in  this  connection  are  the  salaries  of  salesmen  and  officers  of  the 
company,  if  any,  and  other  items  of  overhead  expense. 

The  relation  of  climate  to  the  making  of  alfalfa  meal  is  a  factor 
of  great  importance.  Unfavorable  weather  increases  the  cost  of 
manufacture  by  reducing  the  capacity  of  the  mill  and  increasing  the 
proportion  of  spoiled  hay.  For  these  reasons  the  drier  sections  of 
the  country  are  best  suited  to  the  industry,  and  it  is  there  that  most 
of  the  big  commercial  plants  are  located. 

There  are  numerous  other  items  of  cost  that  enter  into  the  manu- 
facture of  alfalfa  meal.  Some  of  them,  such  as  power  charges,  cost 
of  sacks,  and  interest  on  the  investment,  can  be  calculated  with  a 
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considerable  degree  of  accuracy,  but  other  items,  such  as  repairs, 
losses  of  various  kinds  incident  to  the  purchase  and  storage  of  hay 
and  to  the  manufacture,  storage,  and  sale  of  the  meal,  can  only  be 
determined  after  a  season's  run. 

FEEDING  ALFALFA  MEAL. 

Various  experiments  have  been  made  with  alfalfa  meal  to  deter- 
mine its  value  for  different  kinds  of  live  stock.  These  experiments 
have  been  conducted  along  two  lines,  one  to  determine  the  economy 
of  feeding  alfalfa  meal  as  compared  with  alfalfa  hay  and  the  other 
to  determine  its  value  in  replacing  high-priced  concentrates,  particu- 
larly wheat  bran. 

In  experiments  comparing  the  value  of  alfalfa  meal  and  wheat 
bran  the  State  Agricultural  Experiment  Stations  of  Vermont,  Mas- 
sachusetts, and  Pennsylvania  have  reached  the  same  general  conclu- 
sion— that  alfalfa  meal  is  slightly  inferior  to  wheat  bran  for  milk 
production.  The  results  at  the  Nebraska  Agricultural  Experiment 
Station,  on  the  other  hand,  indicated  that  the  meal  is  fully  equal 
to  wheat  bran.  The  former  gave  a  slightly  lower  production  of  milk 
and  butter  fat,  but  this  was  overcome  by  the  gain  in  weight. 

In  feeding  swine  the  Wyoming  Agricultural  Experiment  Station 
found  that  alfalfa,  meal  gave  decidedly  poorer  results  than  mid- 
dlings when  fed  with  a  corn  ration,  while  the  Colorado  station  con- 
cluded that  although  shorts  and  corn  gave  more  rapid  gains  than  ' 
alfalfa  meal  and  corn  the  latter  was  so  much  more  economical  that 
a  farmer  could  afford  to  feed  somewhat  longer.  In  comparing 
alfalfa  meal  with  alfalfa  hay  in  a  ration  for  fattening  hogs  the 
Nebraska  Agricultural  Experiment  Station  concluded  as  the  result 
of  experiments  covering  five  years  that  alfalfa  was  fed  more  satis- 
factorily without  cutting  or  grinding.  The  gains  were  more  rapid 
and  cheaper  where  the  hay  was  fed  from  the  racks.  The  Colorado 
and  Kansas  stations  also  found  that  in  feeding  hogs  the  grinding 
of  alfalfa  hay  into  meal  did  not  increase  its  value  sufficiently  to  pay 
for  the  extra  expense.  The  New  Jersey  Agricultural  Experiment 
Station  found  that  alfalfa  meal  as  compared  with  alfalfa  hay  in 
a  ration  for  brood  sows  considerably  reduced  the  cost  of  mainte- 
nance. 

During  the  winter  months,  when  no  green  succulent  feed  is  availa- 
ble, poultry  apparently  utilize  a  small  mixture  of  alfalfa  meal  in 
their  daily  mash  to  good  advantage,  but  this  does  not  take  the  place 
of  succulent  green  feed. 

The  mere  grinding  of  alfalfa  hay  does  not  materially  alter  its^^ 
composition,  and  that  it  has  little  effect  on  its   feeding   value   is 
indicated  by  the  results  cited  above.     The  advantages  of  the  meal 
are  that  it  is  fed  with  less  waste  than  hay  and  is  in  a  convenient 
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form,  especially  for  use  in  towns  and  cities.  There  is  also  a  con- 
siderable reduction  on  freight  charges  when  shipped  for  long 
distances. 

ALFALFA-MIXED   FEEDS. 

The  mixed- feed  industry  has  made  wonderful  strides  during  the 
past  few  years,  and  attempts  have  been  made  to  utilize  ever}'- 
thing  that  has  any  possibility  as  a  feed,  including  the  by-products 
from  the  flour  and  feed  mills  and  elevators.  In  the  search  for 
constituents  for  these  various  mixtures  alfalfa  meal  has  come  to 
occupy  an  important  place,  partly  owing  to  the  fact  that  it  is  high 
in  protein  and  can  l)e  used  to  advantage  to  balance  the  feed  and 
partly  because  it  is  cheaper  than  most  other  protein  feeds.  The 
firms  putting  out  mixed  feeds  containing  alfalfa  meal  are  very 
numerous,  and  nearly  all  of  them  put  out  several  such  feeds,  the 
number  in  one  instance  running  as  high  as  37. 


Fig.  30.— Alfalfa  mixed  feed  put  up  in  pressed  cakes  6  by  12  by  2  inches. 

The  simplest  mixture,  and  one  that  is  quite  extensively  used  for 
both  horses  and  cattle,  consists  of  alfalfa  meal  and  molasses,  the  pro- 
portion of  molasses  ranging  all  the  way  from  15  to  40  per  cent.  The 
original  purpose  of  the  molasses  was  to  prevent  the  loss  of  the  fine 
material  through  the  sack  and  to  keep  down  the  dust,  which  is  objec- 
tionable in  feeding  horses  and  sheep.  Both  cane  and  beet  sirup  are 
used  for  mixing  with  alfalfa  meal.  The  cane  sirup  is  sweeter  and 
seems  to  be  more  palatable,  but  the  beet  sirup  carries  a  higher  per- 
centage of  mineral  matter,  which  some  feeders  consider  an  advantage, 
especially  for  the  cattle.  The  cane  sirup  has  a  tendency  to  darken 
the  product  more  than  beet  sirup,  so  that  it  does  not  present  quite 
as  good  an  appearance  on  the  market. 

The  concentrates  used  in  the  alfalfa-meal  mixtures  are  about  the 
same  as  those  found  in  other  mixed  feeds  destined  for  the  same  pur- 
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pose,  such  as  corn,  oats,  barley,  and  molasses  for  horses  and  fattening 
cattle,  and  wheat  bran,  cottonseed  meal,  corn,  and  barley  for  dairy 
cows.  Ordinarily  only  the  very  finely  ground  alfalfa  meal  goes 
into  the  hog  and  chicken  feeds,  which  contain,  in  addition,  the  usual 
ingredients,  such  as  corn,  oil  meal,  wheat,  meat  meal,  and  middlings. 

Recently  attempts  have  been  made  to  place  alfalfa-mixed  feeds  on 
the  market  in  the  form  of  pressed  cakes  of  various  dimensions  (fig. 
30),  the  advantages  claimed  being  greater  convenience  in  handling 
and  reduced  shipping  charges. 

Unfortunately,  the  chemical  analyses  of  these  mixed  feeds  are  not  a 
fair  criterion  of  their  feeding  value,  and  therefore  much  depends  upon 
the  honesty  of  the  manufacturer  and  his  desire  to  establish  a  repu- 
table business  by  giving  his  customers  true  value  for  their  money. 
Reliable  firms  use  only  high-grade  materials,  their  policy  being  to 
use  only  ingredients  that  in  themselves  are  palatable  feeds,  while 
other  firms  depend  largely  on  the  poorer  quality  of  grain,  alfalfa 
meal,  and  by-products  from  mills  and  elevators.  Because  of  the 
uncertainty  as  to  the  actual  feeding  value  of  the  various  alfalfa - 
mixed  feeds,  it  will  usually  prove  more  satisfactory  and  less  expen- 
sive for  feeders  to  buy  the  ingredients  and  do-their  own  mixing. 

FAKE  AND  FAD  ALFALFA  PRODUCTS. 

The  general  recognition  of  the  high  value  of  alfalfa  as  a  forage 
crop  and  the  extensive  advertising  that  has  been  conducted  in  its 
behalf  have  produced  attempts  to  extend  its  use  to  the  making  of 
human  food,  medicines,  textiles,  dyes,  and  other  commercial  products. 
These  attempts  have,  for  the  most  part,  been  made  either  with  fraudu- 
lent intent  or  with  unwise  enthusiasm.  Included  in  the  list  are 
alfalfa  flour,  confections,  table  sirups,  soda-fountain  sirups,  flavor- 
ing extracts,  tea^and  coffee  substitutes,  medicines,  and  fabrics.  Al- 
falfa flour  for  the  making  of  bread,  cakes,  and  muffins  does  not 
compare  at  all  favorably  with  the  cereal  flours  or  meals,  and  at  best 
it  must  have  large  proportions  of  other  flours  mixed  with  it  before 
it  can  be  used  in  baking.  As  a  constituent  of  confections  and  for  the 
making  of  table  and  soda-fountain  sirups,  flavoring  extracts,  and 
tea  and  coffee  substitutes  alfalfa  has  nothing  to  commend  it.  So 
far  as  is  known  it  possesses  no  special  medicinal  properties,  and  its 
fiber  is  not  commercially  usable.  Frequently  rumors  have  become 
current  that  alfalfa  seed  is  used  in  the  making  of  dyes,  but  careful 
investigations  have  so  far  failed  to  disclose  any  foundation  for  such 
statements.  The  only  legitimate  use  for  alfalfa  seed  so  far  as  is 
known  is  for  seeding  purposes.  The  readers  of  this  bulletin  are  urged 
not  to  waste  their  money  on  alfalfa  products  like  those  mentioned 
in  this  paragraph. 
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CHI1V[NE\S& 
FIREPLACES 

They  Contribute  to  the  Health 
Comfort  and  Happiness  of  the  Farm  Family 

HCW  TO  BUILD  THEM 


OF  THE  mistakes  coinnionly  made  in  home 
building  none  is  more  frequent  than  faulty  de- 
sign and  construction  of  chimneys  and  fireplaces. 
Though  the  use  of  the  fireplace  is  one  of  the  oldest 
methods  of  house  heating  there  are  few  who  under- 
stand the  principles  of  its  action,  and  even  experi- 
enced masons  frequently  fall  into  errors  in  building 
which  seriously  detract  from  the  efficiency  of  the 
installation.  No  defect  in  the  construction  of  the 
house  detracts  more  from  the  comfort  of  the  home 
and  none  is  a  greater  menace  to  life  and  property 
than  a  poor  chimney  and  fireplace.  Bad  chimney 
design  is  also  the  cause  of  much  avoidable  expense 
in  heating  the  house. 

This  bulletin  is  designed  to  give  the  householder 
and  prospective  builder,  and  especially  the  farmer 
or  other  rural  resident  who  builds  or  superintends 
the  building  of  his  own  home,  a  working  knowledge 
of  the  principles  to  be  observed  in  planning  and 
building  these  important  parts  of  the  house,  which, 
if  they  are  observed,  will  go  a  long  way  to  promote 
the  comfort  of  the  home  and  insure  the  safety  of  the 
property. 


Contribution  from  the  Bureau  of  Public  Roads 

THOS.  H.  MacDONALD,  Chief 

Washington,  D.  C.  Issued  December,  1921;  reprint,  April,  1922 
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FUNCTION   OF  CHIMNEYS. 

HE  prime  fuiK'tion  of  u  cliimney  is  to  i)rocluce  a  draft  that 

will  cause  sufficient  combustion  and  carry  off  the  result- 

in«r    smoke:    incidentally    it    assists    ventilation.    Many 

unsatisfactory   heating   plants   and   much   excessive    fuel 

consumption  are  due  to  improperly  constructed  chimneys, 

which  are  the  rule  rather  than  the  exception.     Although  many  of 

these  are  more  inefficient  than  dangerous,  yet  reports  of  the  National 

Board  of  Fire  Underwriters  *  show  that  a  larger  number  of  fires  are 

ucaused  by  defective  chimney  construction  than  by  anything  else.    The 

;  annual  loss  resulting  from  such  fires  is  greater  than  the  fire  loss  from 

any  other  cause.    Poor  chimne}^  construction  is  responsible  for  smoke 

I  pollution  of  the  air,  waste  of  fuel,  and  poor  heating. 

Tlie  most  common  faults  in  chimney  construction  are: 

1.  The  use   of   unsuitable   materials.     Clay   sewer   pipe,   hollow 
i  building  blocks,  or  unprotected  concrete  should  not  be  used. 

2.  Improper  laying  of  brick.  Brick  should  not  be  laid  on  edge 
and  should  be  properly  bonded.  Lining  should  be  used  in  all  brick 
chimnej'S  the  walls  of  which  are  less  than  8  inches  thick.     Lack 

'  of  mortar,  especially  in  the  perpendicular  joints,  ruins  many   an 
I  otherwise  jjood  chimnev. 


^  "  Dwelling  Houses,"  a  publication  issued  by  the  National  Board  of  Fire  Underwriters 
in  the  interest  of  fire  protection,  has  been  used  as  a  basis  for  the  matter  relating  to  the 
requirements  and  construction  of  chimneys  and  methods  of  fire  protection. 
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3.  Failure  to  support  the  chimney  properly.  It  should  never  be 
carried  on  any  timber  construction  of  the  building,  and  Avhen  it  rests 
upon  the  ground  sufficient  masonry  foundation  should  be  provided 
to  prevent  settling. 

4.  Building  inflammable  material  into  the  chimne}^  or  against  it 
without  proper  insulation. 

5.  Failure  to  anchor  the  smoke  pipe  properly  to  the  chimney. 

6.  Neglect  of  the  connection  between  smoke  pipe  and  flue  or  of 
the  flue  itself.  The  connection  should  be  tight;  rusted  pipe  should 
be  replaced;  the  chimney  should  be  kept  clean  and  the  joints  in  the 
brickwork  properly  pointed. 

7.  Lack  of  a  tight  flue.  A  flue  free  from  leakage  is  unusual. 
Every  flue  should  be  tight  enough  to  prevent  escape  of  smoke  wlien 
tested  as  described  on  page  14.  A  leaky  flue  is  the  most  frequent 
cause  of  heating  troubles,  high  fuel  bills,  and  destructive  fires. 

8.  Failure  to  maintain  the  full  sectional  area  at  the  bend  when  a 
flue  is  offset. 

9.  Use  of  the  main  heating  apparatus  flue  for  water  heater  or 
other  auxiliary  equipment.  The  furnace  or  heater  should  have  a 
separate  flue. 

10.  Failure  to  provide  a  separate  tight  cleanout  for  each  flue. 
Two  or  more  otherwise  good  flues  may  be  rendered  inefficient  if 
led  into  one  cleanout,  since  air  may  be  drawn  from  one  into  another 
and  the  draft  in  all  affected. 

11.  Presence  of  deep  pockets  leading  to  cleanouts.  They  may  cause 
eddying  currents  that  are  detrimental.  Pockets  should  be  only 
deep  enough  to  permit  installing  a  cast-iron  cleanout  frame  and 
door  just  below  the  smoke-pipe  entrance.  Deep  pockets  allow  soot 
accumulation  that  may  take  fire. 

THE  CHIMNEY   DRAFT. 

The  draft  depends  entirely  upon  the  chimney  flue.  The  better 
the  flue  the  more  satisfactory  and  efficient  will  be  the  operation  of 
the  entire  heating  apparatus.  The  strength  or  intensity  of  the  draft 
is  dependent  mainly  upon  the  tightness,  size,  and  height  of  the 
chimney  flue.  The  most  common  error  in  chimney  construction  is 
failure  to  distinguish  between  the  size  of  flue  necessary  for  free 
passage  of  the  volume  of  smoke  from  a  given  amount  of  fuel  and 
that  which  with  proper  height  will  produce  the  required  draft.  A 
chimney  may  be  high  enough,  yet  have  an  area  too  small  to  carry 
properly  the  volume  of  smoke.  On  the  other  hand,  the  size  may 
be  sufficient  but  the  chimney  too  low  to  produce  a  draft  strong 
enough  to  pull  the  air  through  the  fire  at  a  sufficiently  rapid  rate. 
Either  fault  or  a  combination  of  the  two  will  result  in  unsatisfactory 
service. 
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Draft  in  a  chimney  flue  is  caused  l>y  the  difference  in  weight  be- 
tween a  volume  of  air  on  the  outside  and  an  equal  volume  of  products 
of  combustion  from  the  fire  on  the  inside.  The  higher  the  tempera- 
ture of  a  given  weight  of  air,  the  greater  is  its  total  volume  and  the 
lighter  the  weight  of  its  unit  volume.  This  produces  a  condition  of 
unbalanced  pressures  at  the  base  of  the  flue.  The  rising  of  the  lighter 
irases  within  the  chimney  tends  to  etjualize  the  pressures.     So  long 

the  fire  burns  this  condition  of  unbalanced  pressure  presists,  the 
result  being  dnift. 

This  is  the  basic  principle  which  governs  chimney  action  and  upon 
which  the  draft  depends.  The  gi-eater  the  difference  between  the 
temperature  in  the  flue  and  that  outside  the  greater  the  tendency 
toward  equalization  of  pressure  and  hence  the  l>etter  the  draft.  In 
Summer  the  draft  of  a  chimney  is  not  as  gooil  as  in  winter  because 
the  difference  in  temperature  betwe«M»  iho  initsldi'  ulr  and  that  of  the 
gases  in  the  flue  is  less. 

SHAPES  AND  SIZES  OF  FLUES. 

The  most  efficient  chimney  is  one  built  i)erfectly  straight  with  a 
round  or  nearly  round  flue  and  a  smooth  interior  surface.  There  is 
no  advantage  in  reducing 
the  sectional  area  towanl 
the  top.    The  cross  section     V  /    \^^ 

and  height  are  determining         — ^  — ^" 

factors.     The  transverse        ^^"^^     ellipticau     Square,      oblono. 

nrPfl  Tnii<;t  1^  miffirient  to  ^'°'  ^•— Round  fl"^«  off*^""  ^^^  '*'»»*  resistance  to 
area    mUSl    Oe    SUmCieni    lO  ^^^^  passage  of  gams,  but  most  residence  flues  are 

pass    the   volume   of  air   re-  made    either    square    or    oblong    for    structural 

•  luired    to    burn    the    fuel        '"""^"" 

properly,  and  the  height  must  be  great  enough  to  insure  against 
interference  with  the  draft  b}"  adjoining  buildings  or  projections  of 
the  same  building  and  to  produce  a  sufficiently  strong  draft. 

Loss  in  draft  strength  is  due  to  air  leakage,  and  friction  of  the 
gases  against  the  sides  of  the  chimne}'.  A  round  flue  (see  fig.  1) 
is  the  most  desirable  because  it  offers  less  resistance  to  the  spirally 
ascending  column  of  smoke  and  gases.  The  elliptical  is  second  choice 
so  far  as  the  movement  of  the  gases  is  concerned,  but  the  difficulties 
that  it  presents  in  manufacture  and  construction  eliminate  this  shape. 
A  rectangular  chimney  either  square  or  oblong  is  not  effective  over  its 
full  transverse  area;  for  the  rising  column.  l>eing  approximately 
circular  in  section,  does  not  fill  the  corners.  However,  square  or 
oblong  forms  are  far  more  common  than  the  round,  owing  to  the 
greater  cost  of  round  flue  construction.  Square  flues  are  preferable 
to  oblong  so  far  as  efficiency  is  concerned,  but  in  the  larger  sizes  of 
house  flues  the  oblong  shape  is  more  generally  used  because  it  fits 
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to  better  advantage  into  the  plan  of  the  house.  An  oblong  flue 
should  never  have  the  long  side  more  than  4  inches  greater  than  the 
short  side.  A  flue  8  inches  by  16  inches  is  bad  flue  construction  for 
draft  purposes.  The  sizes  given  in  Table  1  are  recommended  by  the 
National  Warm  Air  Heating  and  Ventilating  Association.  Like  all 
data  for  both  high  and  low  pressure  flues,  these  sizes  are  based  on 
experience,  not  on  scientific  data,  and  are  subject  to  modification  by 
further  research.  The  dimensions  given  are  for  unlined  flues.  The 
actual  inside  dimensions  of  flue  tile  are  slightly  different  because  of  the 
lack  of  standardization.  In  selecting  the  flue  for  a  furnace  or  other 
large  heating  unit  an  8-inch  by  12-inch  size  should  be  considered  the 
minimum  for  a  lined  or  unlined  flue,  and  12  inches  by  12  inches  the 
minimum  for  a  lined  or  unlined  flue  whose  height  is  more  than  35 


^y  .Prope/^   Const/Auction 
,-^Insuff/c/ent  Height 

\:Effecf  of  lotv  ch/mneij. 


Fig.  2. — Top  of  chimney  should  be  at  least  2  feet  above  the 
top  of  ridge  in  order  that  the  wind  currents  may  not  be 
deflected  down  the  chimney. 


All 


feet  measured  above 
the  grate  level.  If 
the  chimney  is  de- 
signed for  a  small 
unit  such  as  a  laun- 
dry stove  or  kitchen 
range  an  8-inch  by 
8-inch  flue  may  be 
used. 

The  proper  size  of 

flue   depends   upon 

the  size  of  the  heater 

or  furnace  for  which 

manufacturers'    catalogues    contain    the 

for    each    particular    heater,    and    from 


it    is    to    be    used. 

size    of    the    smoke    pipe 

Table  1  (minimum)  dimensions  for  round,  square,  and  oblong  flues 

may  be  selected:  or  if  the  catalogue  contains  stack  sizes  select  the 

proper  one.     The  flue  tile  to  be  used  should  have  a  transverse  net 

inside  area  approximately  equal  to  that  of  the  smoke  pipe. 

Table  1. 


Diameter 

of  smoke 

pipe  or 

round 

chimney 

flue. 

Size  of 

chimney 

flue. 

Height  of 

chimney 

flue  above 

grate. 

Diameter 

of  smoke          m-p  nf 

chimney           ^"®- 
flue.        1 

Height  of 

chimney 

flue  above 

grate. 

Inches. 

8 

9 
10 
11 
12 
13 
14 

Inches. 
8  by  12 
8  by  12 
12  by  12 
12  by  12 
12  by  12 
12  by  16 
12  by  16 

Feet. 
35 
35 
35 
40 
40 
40 
45 

Inches. 
15 
16 
17 
18 
19 
20 

Inches. 
16  by  16 
16  by  18 
16  by  20 
16  by  20 
20  by  20 
20  by  24 

Feet. 
45 
45 
50 
55 
55 
60 
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HEIGHT   OF  CHIMNEY. 

In  Table  1  tlie  minimuiii  hei«j:lit  of  the  chinmey  above  the  ^aate  is 
^'iven  as  :J5  feet.  Higher  cliimneys  are  contiiclerecl  more  satisfactory, 
ii\u\  authorities  claim  that  any  flue  under  40  feet  in  height  will  pro- 
tiiur  an  erratic  draft,  good  on  some  days  but  poor  on  others.  The 
force  or  direction  of  the  wind  4nay  be  the  cause^  or  the  amount  of 
moisture  in  the  air,  or  the 
(iuality  of  the  fuel  may  1k' 
responsible.  The  higher  the 
chimney  the  less  will  Ik*  the 
j)ossibility  of  counter  air 
currents  and  the  stronger 
and  more  constant  the  draft. 
Soft  coal  and  the  sizes  of 
hard  coal  known  as  pea  and 
buckwiieat  are  apt  to  cake 
and  fill  up  the  air  spaces 
through  the  bed  of  the 
fire,  with  the  result  that 
an  intense  draft  is  required 
t  •  give  the  fuel  sufficient 
air. 

The  top  of  the  chimney 
should  extend  at  least  3  feet 
above  flat  roofs  and  2  feet 
above  the  ridge  of  peak  roofs 
(see  figs.  2  and  3),  and  it 
should  not  be  on  the  side  of 
the  house  adjacent  to  a  large 
tree  or  a  structure  higher 
than  itself  (see  fig.  4).  for 
these  may  cause  eddies  and 
force  air  down  the  chimney. 
A  poor  draft  will  most  likely  result  wlien  the  wind  is  blowing  in  the 
direction  indicated. 

FLUE   LININGS. 

Although  chimneys  are  built  unlined  to  save  expense,  those  prop- 
erly lined  with  tile  are  undoubtedly  more  efficient.  Linings  prevent 
disintegration  of  mortar  and  bricks  through  the  action  of  flue  gases. 
This  disintegration  and  that  occurring  from  changes  in  temperature 
result  frequently  in  open  cracks  in  the  flue  (see  fig.  5-B)  which 
reduce  or  check  the  draft.  If  loose  brick  and  mortar  should  fall 
within  they  may  lodge  so  as  to  cause  partial  or  almost  complete 
stoppage    (see  fig.   5-D).     The  danger  of  this  latter  condition  is 


Fl< 


H. — Extensions   to   the   chimney   required   in 
order  that  It  might  draw  properly. 
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Direction  of  Wind. 


greater  if  the  flue  be  built  with  offsets  or  bends.  Any  change  in 
direction  should  be  made  as  gradual  as  possible  and  with  an  angle 
not  greater  than  30  degrees  with  the  perpendicular. 

The  most  important  requirement  for  a  flue  lining  is  that  it  AA'ith- 
stand  high  temperatures  and  not  be  subject  to  disintegration  by  ordi- 
nary flue  gases.  It  should  be  made  of  fire  clay  and  for  the  purpose. 
The  thickness  should  be  1  inch.  It  should  be  set  in  cement  mortar 
with  the  joints  struck  smooth  on  the  inside.  Each  length  of  flue 
lining  should  be  placed  in  position,  and  the  brick  should  then  be 
laid  around  it ;  if  the  lining  is  slipped  down  after  several  courses  of 
brick  have  been  laid,  the  joints  can  not  properly  be  filled  with  mortar 

and  leakage  is  almost  sure 
to  result. 

Well  -  burned  clay  flue 
linings  are  generally  satis- 
factory for  dwelling-house 
chimneys  used  for  stoves, 
ranges,  fireplaces,  and  fur- 
naces. In  regions  where 
the  fuel  is  natural  gas,  hot 
flue  gases  are  said  to  have 
caused  linings  to  disinte- 
grate and  crumble  off.  In 
such  a  case  it  may  be  nec- 
essary to  use  a  fire  clay 
that  has  stood  the  test  or 
line  the  chimney  with  fire 
brick. 

Linings  are  manufactured  in  round,  square,  and  oblong  shapes,  but 
not  in  elliptical.  The  oblong  and  square  shapes  are  better  adapted 
to  brick  construction  than  the  round.  They  permit  of  simpler  and 
less  expensive  masonry  Avork.  On  the  other  hand,  the  round  shape 
produces  better  draft  and  is  easier  to  clean. 

A  fireplace  flue,  if  straight,  should  be  lined  from  the  throat  con- 
tinuously to  the  top.  The  smoke  chamber  should  be  lined  with  fire 
clay  or  cement  mortar  one-half  inch  thick.  In  case  the  masonry  in 
front  of  the  throat  is  less  than  8  inches  thick  the  lining  should  start 
at  the  bottom  of  the  lintel.  The  hottest  part  of  the  flue  is  at  its  throat, 
and  if  it  is  not  lined  at  that  point  or  if  the  masonry  is  not  of  sufficient 
thickness,  there  is  danger  of  overheating.  Careful  attention  should 
be  given  to  details  of  flue  construction  in  order  to  assure  satisfactory 
operation  and  reduce  the  fire  hazard. 

LOCATION   AND   WALL  THICKNESS. 

The  best  location  for  tlie  chimney  is  near  the  center  of  the  building, 
for  when  so  located  its  four  walls  are  kept  Avarm;  cold  winds  can 


Fig.  4. — Large  trees  located  near  chimney  tops 
maj'  deflect  wind  currents  down  the  chimney. 
This  may  be  avoided  by  placing  the  cliimney  on 
thf  opposite  side  of  the  building. 
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not  chill  it  and  cause  it  to  draw  poorly.  However,  it  is  not  always 
possible  to  plan  the  arran<j:enient  of  rooms  so  that  the  chimney  may 
be  thus  located.  The  outside  wall  of  a  chimney  should  be  at  least 
8  inches  thick  in  order  to  reduce  heat  loss  and  the  chance  of  air  leak- 
aj^e  into  the  flue. 

If  the  flue  is  lined  and  the  chimney  is  not  higher  than  30  feet,  its 
walls,  if  of  brick,  may  be  made 
4  inches  thick,  provided  adjacent 
inflammable  material  is  prop- 
erly insulated.  If  unlined,  the 
walls  should  not  he  less  than  8 
iFiches  thick.  It  is  not  good 
practice  to  place  the  linings  of 
two  flues  side  by  side.  If  there 
is  more  than  one  flue  in  a  chim- 
ney, the  flues  should  be  sepa- 
rated from  each  other  by  a  divi- 
sion wall  of  brick  at  least  4 
inches  thick  (see  fig.  6),  bonded 
into  the  side  walls,  and  the  joints 
of  the  flue  linings  should  be 
staggered  or  offset  at  least  6 
inches  (see  fig.  7).  This  con- 
struction insures  stability,  re- 
duces the  chance  for  air  leak- 
age between  flues,  and  prevents 
the  possibility  of  a  fire  in  one 
flue  involving  an  adjacent  flue. 
If  stone  is  used  in  chimney  con- 
struction, the  walls  should  be  at 
least  4  inches  thicker  than  brick 
Malls. 

Walls  of  concrete  chimneys 
should  be  not  less  than  4  inches 
thick  and  they  should  alw^ays  be 
reinforced  in  both  directions; 
otherwise  cracking  during  the 
setting  of  the  concrete  or,  later,  due  to  temperature  changes  or  un- 
equal settlement  of  the  foundation  is  apt  to  occur.  Concrete  blocks 
are  not  recommended,  but  if  they  are  used  each  block  should  be  re- 
inforced with  steel  running  continuously  around  it  and  the  blocks 
should  be  not  less  than  4  inches  thick.  They  should  be  lined  with  the 
best  flue  lining.  All  monolithic  concrete  chimneys  with  walls  less 
tiian  8  inches  thick  should  be  lined. 
61022°— 21 2 


Fig.  5. — A.  An  unlined  chimney  before  use. 
B.  Same  chimney,  after  being  in  service. 
Frequently  the  heat  and  weather  cause 
the  mortar  to  disintegrate  so  that  air 
leaks  In  through  the  joints,  causing  a  ro- 
duction  in  the  draft,  C.  Same  chimney 
as  A,  showing  terra  cotta  flue  lining  in 
place.  D.  Aa  unlined  chimney  with  off- 
set. Loose  brick  and  mortar  may  fall  and 
become  lodged  at  the  offset  during  con- 
struction or  loosening  of  the  points  and 
disintegration  may  cause  bricks  from  an 
uncapped  chimney  to  check  the  draft  com- 
pletely. 
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OPENINGS   INTO    THE  CHIMNEY. 

It  is  not  unusual  to  find  an  oj^ening  into  a  chimney  other  than  for 
the  smoke  pipe  of  the  main  heatin^r  apparatus.  This  is  a  frequent 
cause  of  unsatisfactory  operation.  Xo  range,  stove,  firephice.  or 
ventilating  register  should  be  connected  with  the  chimney  flue  built 
for  the  heating  apparatus.  If  it  should  be  desired  to  use  an  existing 
abandoned  fireplace  chimney  for  a  range  or  stove  the  fireplace  flue 

should  be  closed  tight  about  a  foot  be- 
low the  place  where  the  smoke  pipe 
enters. 

There  should  be  but  one  connection 
with  a  flue,  if  for  no  other  reason  than 
to  decrease  the  fire  hazard.  Fires  fre- 
quently occur  from  sparks  that  pass 
into  the  flue  through  one  opening  and 
out  through  another.  Two  stoves,  one 
on  the  first  floor  and  one  on  the  second, 
may  be  connected  with  the  same  chim- 
ney flue,  but  if  the  fire  in  the  uj^per 
stove  is  hotter  than  in  the  lower,  the 
lower  will  have  practically  no  draft. 

A  soot  pocket  provided  with  a  door 
for  cleaning  it  out  is  very  conven- 
ient. The  door  should  be  placed  just  below  the  smope-pipe  opening, 
and  care  must  be  taken  to  see  that  it  fits  snugly  and  is  always  closed 
so  tight  that  no  air  can  get  in. 


Fig.  6. — A  division  wall  of  at  least 
4  inches  of  brick  should  separate 
each  flue  from  any  others  in  the 
same  chimney.  Either  of  the 
arrangements  shown  will  pro- 
duce a  good  bond. 


SUPPORTING  THE  CHIMNEY. 

All  chimneys  should  be  built  from  the  ground  up.  None  of  the 
Aveight  should  be  carried  by  any  part  of  the  building  except  the 
foundation.  Proper  foundations  should  be  provided  at  least  12 
inches  wider  all  round  than  the  chimney.  If  the  chimney  is  an  ex- 
terior one,  and  there  is  no  basement  or  cellar,  its  foundation  should 
be  started  well  below  the  frost  line.  Otherwise  the  base  of  the 
chimney  should  be  at  the  same  level  as  the  bottom  of  the  foundation 
of  the  building. 

No  chimney  should  rest  upon  or  be  carried  by  wooden  floors, 
beams,  or  brackets,  nor  should  it  be  hung  from  wooden  rafters.  Wood 
construction  shrinks,  and  beams  supporting  heavy  loads  always  de- 
flect in  time.  Sagging  of  the  beams  injures  the  walls  and  ceilings  of 
the  house  and  is  apt  to  crack  the  chimney  and  render  it  dangerous. 
Chimneys  usually  extend  several  feet  above  the  roof,  exposing  con- 
siderable surface  to  the  wind,  and  unless  the  support  is  stable  they 
are  likely  to  sway  during  a  gale  with  the  possibility  of  the  joints  at 
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tlu'  HM)f-liiie  openinjx-  OjX'nin^s  in  u  flue  at  this  point  are  especially 
(laii«;erous,  for  sparks  fr<»m  tlie  flue  may  come  into  contact  with  the 
wiKxlwork  of  the  roof.  This  swayinjr  may  also  cause  leaks  in  the 
roof. 

The  hrickwork  arouml  all  tiiephues  an«l  thus  >h«Mil«l  he  laid  with 
cement  mortar,  as  it  is  more  resistant  than  lime  mortar  to  the  action 


Vm.  7. — Chimney  and  roof  c-onnectiuu.  Shet't  metal  A  should  have  shingles  K  over  it 
at  leasst  4  inches.  Apron  B  hent  as  at  K  with  l!fts;>  flashings  C,  D,  and  H  and  cap 
flasliings  V  and  O.  lapping'  over  th<-  base  llashin^js  provide  watertight  construction. 
Wh«'n  th«'  rhininey  contains  two  f1n«'s  th«>  Joints  should  be  soparated  as  shown. 


of  heat  and  flue  trases.  It  is  well  to  use  cement  mortar  for  the 
entire  chimney  construction.  All  mortar  used  for  chimney  construc- 
tion, except  for  laying  fire  brick,  should  he  proportioned  as  follows: 
Two  bags  of  Portland  cement,  not  less  than  188  pounds,  and  one  bag 
of  dry  hydrated  lime,  50  pounds,  thoroughly  mixed  dry,  and  to  this 
mixture  should  be  added  three  times  its  volume  of  clean  sand  with 
sufficient  water  to  produce  proper  consistency.  When  dry  hydrated 
lime  is  not  available.  1  cubic  foot  of  completely  slaked  lime  putty 
mav  be  substituted  for  the  drv  hydrate. 
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CAPPING  THE  CHIMNEY. 

Brick  chimneys  should  be  capped  with  stone,  concrete,  or  cast 
iron.  Unless  a  chimney  is  capped  the  top  courses  of  brick  may  be- 
come loosened  and  therefore  dangerous.  Plain  topped  chimneys 
will  last  longer  and  are  safer  than  those  of  an  ornamental  character. 
The  opening  in  the  cap  piece  should  be  the  full  size  of  the  flue. 

CHIMNEY  AND  ROOF  CONNECTION. 

AVhere  the  chimney  passes  through  the  roof  the  construction 
should  provide  space  for  expansion  due  to  temperature  changes, 
settlement,  or  slight  movement  of  the  chimney  during  heavy  winds. 
(See  fig.  7.)  Copper  is  the  best  material  for  flashings.  It  is  easier 
to  handle  than  galvanized  sheet  metal,  which  is  more  often  used 


Fig.    8. — A.    Wrongs  connection,    producing   interference    and    a   poor   draft.      B.    Correct 
construction,  producing  a  good  draft  by  providing  a  free  passage  for  the  gases. 

because  of  its  lesser  cost,  but  which  will  corrode  in  time,  both  from 
inside  and  outside  exposure.  Tin  or  black  iron  are  cheaper  but  will 
rust  quickly  unless  frequently  painted.  Lead  and  zinc  are  expensive 
and  should  not  be  used  for  chimney  flashings,  for  in  case  of  fire 
under  the  roof  they  will  melt  and  leave  an  opening  to  create  a  draft 
by  which  the  intensity  of  the  fire  will  be  increased. 


CHIMNEY   CONNECTIONS. 

Proper  care  in  setting  and  looking  after  smoke  pipes  connecting 
with  chimneys  would  greatly  lessen  the  number  of  fires  chargeable 
to  defective  construction. 

In  fitting  the  smoke  pipe  no  opening  should  be  left  around  it,  and 
the  pipe  should  not  project  into  the  flue  lining.  (See  fig.  8.)  The 
joint  should  be  made  air-tight  by  a  closely  fitting  collar  and  boiler 
putty  or  fireproof  cement.    The  proper  construction  is  shown  in  fig- 
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lire  8-B,  but  if  the  i)ipe  extends  into  the  fhie  a  shelf  is  formeil  on 
which  soot  will  accuniulat*'.  tlie  flue  uroa  will  he  re(luee<l  and  a  j^oor 
draft  may  result. 

Smoke  pipes  should  enter  tlie  chimney  horizontally,  and  the  con- 
nection throu<!:h  the  chimney  wall  to  the  flue  shoidd  be  made  with 
fire  clay  or  metal  thimbles  securely  and  tightly  set  in  the  masonry. 
Tf  the  walls  are  furred,  no  wood  should  be  within  12  inches  of 
thimbles  or  any  part  of  the  smoke  pii>e.  The  space  between  the 
thimble  and  wood  furring  should  be  covered  with  metal  latli  and 
plaster. 

Flue  holes  when  not  in  use  sliould  bo  closed  with  tight  fitting 
metaJ  covers.  If  the  room  is  papered  the  metal  covers  may  also  be 
papered,  provided  there  is  no 
other  smoke  connection  with  the 
flue,  or  provided  a  protective 
coating  of  asbestos  paper  is  first 
a))plie<l  over  the  metal.  If  there 
is  another  connection  the  metal 
may  become  hot  enough  to 
scorch  the  unprotected  wall 
paper  or  set  it  afire.  Xo  smoke 
pipe  should  he  permitted  within 

IvS  inches  of  any  woodwork  un-     

less  at  least  that  half  of  the  pipe  (^^^<jrH/^ 
nearest  the  woodwork  is  pro-  off/i£jUR: 
tected  properly  by  1  inch  or 
more  of  fireproof  covering.  A 
metal  casing  2  inches  from  the 
upper  half  of  the  pipe  is  some- 
times employed  to  protect  wood- 
work directly  above  it.  AVhen  a  smoke  pipe  is  so  protected 
it  should  never  be  less  than  9  inches  from  any  woodwork  or  com- 
bustible material.  The  storage  of  wooden  boxes,  barrels,  or  any 
combustible  should  not  be  permitted  under  or  near  a  furnace  smoke 
pipe. 

If  a  smoke  pipe  must  be  carried  through  a  wood  partition  the 
woodwork  should  be  properly  protected.  This  can  be  done  by  cut- 
ting aji  opening  in  the  partition  and  inserting  a  galvanized  iron 
double-walled  ventilating  thimble  at  least  12  inches  larger  than  the 
smoke  pipe  (see  fig.  9),  or  protection  may  be  afforded  by  at  least  4 
inches  of  brickwork  or  other  incombustible  material.  Smoke  pipes 
should  not  pass  through  floors,  closets,  or  concealed  spaces.  They 
should  not  enter  a  chimney  in  a  garret.  They  should  be  cleaned  at 
least  once  a  year. 


Fio.  9. — Smoke  pipe  passing  through  a  parti- 
tion. A,  X-lnoh  Rides  of  partition  ;  B,  2  by  4 
studs  In  partition  ;  C,  ventilating  holes  In 
the  doable  galvanized  Iron  ventilating  thim- 
ble D.  Thlmlile  should  be  at  least  12  Inches 
larger  than  pipe  S. 
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CHIMNEY  INSULATION. 


All  wooden  construction  adjacent  to  chimneys  should  be  insulated. 

A  space  of  2  inches  should  be  left  between  the  outside  face  of  a  chim- 
ney and  all  wooden  beams  or  joists.  This  space 
should  be  filled  with  some  porous,  nonmetallic, 
incombustible  material.  Loose  cinders  serve 
well.  (See  fig.  10.)  Do  not  use  brickwork, 
mortar,  or  solid  concrete.  The  filling  should  be 
done  before  the  floor  is  laid,  as  it  not  only  forms 
a  fire  stop  but  prevents  accumulation  of  shav- 
ings or  other  combustible  material.  Baseboards 
fastened  to  plaster  which  is  directly  in  con- 
tact with  the  outside  wall  of  a  chimney  should 
be  protected  by  placing  a  layer  of  fire- 
proof material  at  least  one-eighth  inch  thick 
between  the  woodwork  and  the  plaster.  (See 
fig.  10.) 

Wooden  studding,  furring,  or  lathing  should 
not  under  any  circumstances  be  placed  against 
a  chimney.  Wooden  construction  should  be  set 
back  from  the  chimney  as  indicated  in  figures 

11  and  12;  or  the  plaster  may  be 

applied   directly   to   the   masonry 

or  to  metal  lathing  laid  over  the 

masonry.    The  former  is  the  better 

method,  as  settlement  of  the  chim- 
ney will  not  crack  the  plaster.    It 

is    recommended    that    a   coat   of 

cement  plaster  be  applied  directly 

upon  the  masonry  of  any  parts  of 

a  chimney  that  are  to  be  incased  by  a  wooden  partition  or  other  com 

l^ustible  construction. 


/7(/e  Lining^ 


Fig.  10. — No  woodwork 
should  be  permitted 
closer  than  2  inches 
to  the  outside  face  of 
a  chimney.  Base- 
boards in  front  of 
chimneys  should  be 
protected  with  as- 
bestos board. 


Fig.  11. — No  wooden  studding,  furring,  or 
lathing  should  be  placed  against  the 
chimney.  It  should  be  set  back  as  in- 
dicated in  this  figure  and  in  fig.  12. 


SMOKE  TEST  FOR  LEAKAGE. 

Every  flue  should  be  subjected  to  a  smoke  test  before  the  heater  is 
connected  with  it.     This  may  be  done  as  follows:  Build  a  paper, 

straw,  wood,  or  tar-paper  fire  at  the  base 
of  the  flue,  and  when  the  smoke  is  pass- 
ing in  a  dense  column  tightly  block  the 
outlet  at  the  top  by  laying  a  wet  blanket 
over  it.  If  leakage  exists  at  any  point, 
it  will  immediately  become  apparent  by 
the  appearance  of  smoke  at  the  opening.  Flues  so  tested  fre- 
quently   reveal    veiy    bad    leaks    into    adjoining   flues    or    directly 


Fig.  12. 
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ilirou<;h  the  walls  <»r  l)t'twetMi  the  liiiin«rs  and  the  wall.  A\'1kmi  the 
Miioke  test  indieates  leaka<re.  the  defect  should  l>e  remedied  l)ef(>re 
the  ehimney  is  accepted  for  use.  Remedying  such  defects  is  usually 
diflicult.  hence  it  is  wise  to  watch  the  construction  closely  as  it  pro- 
irresses.  Many  hrick  masons  say  that  all  flues  leak.  This  is  not  true; 
even-  flue  should  1h»  tight. 

CLEANING   AND   REPAIRING  THE  FLUE. 

If  a  smoke  test  shows  no  leakage  and  the  flue  is  straight,  a  hand 
mirror  held  at  the  pro|)er  angle  at  the  hase  affords  a  means  of  exami- 
nation for  obstructions.  Usual  causes  of  stoppage  are  broken  tile 
leaning  inward,  mortar  accumulations,  loose  bricks,  bird's  nests, 
partly  burned  pai)er.  s<K)t  from  soft  coal,  tarry  deposits  from  burning 
N\  (K)d.  etc.  A  weighted  bag  of  luu'  or  straw  attached  to  the  end  of  a 
i«»|)e  may  be  passed  up  and  down  the  flue  to  clean  it  if  there  is  not  too 
irreat  an  offset  in  it. 

FIREPLACES. 

The  use  of  the  fireplace  is  a  verj'  old  method  of  house  heating. 
As  ordinarily  ccmstructed  fireplaces  are  not  efficient  and  economical. 
The  only  warming  effect  is  produced  by  the  heat  given  off  by  radia- 
tioii  from  the  back,  sides,  and  hearth  of  the  fireplace.  Practically 
no  heating  effect  is  pi-oduced  by  convection;  that  is,  by  air  currents. 
The  air  passes  through  the  fire,  is  heated,  and  passes  up  the  chimney, 
(  arrying  with  it  the  heat  required  to  raise  its  temperature  from  that 
:it  which  it  entered  the  room  and  at  the  same  time  drawing  into 
the  room  outside  air  of  a  lower  temperature.  The  effect  of  the  cold 
air  thus  brought  into  the  room  is  particularly  noticeable  in  parts  of 
the  room  farthest  from  the  fire. 

The  open  fireplace,  however,  has  its  place  as  an  auxiliary  to  the 
heating  plant  and  for  the  hominess  that  a  burning  fire  imparts  to 
the  room.  If  one  is  to  be  provided,  the  essentials  of  construction 
should  be  understood  and  followed  so  that  it  will  not  smoke. 

ESSENTIALS   OF   FIREPLACE   CONSTRUCTION. 

In  order  that  satisfactory  results  may  be  obtained  from  an  open 
fireplace,  it  is  essential :  First,  that  the  flue  have  the  proper  area ; 
second,  that  the  throat  be  correctly  proportioned  and  located ;  third, 
that  a  properly-constructed  smoke  shelf  and  chamber  be  provided; 
fourth,  that  the  chimney  be  carried  high  enough  to  avoid  inter- 
ference: and  fifth,  that  the  shape  of  the  fireplace  be  such  as  to  direct 
a  maximum  amount  of  radiated  heat  into  the  room. 
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AREA   OF   THE   FLUE. 

The  sectional  area  of  the  flue  bears  a  direct  relation  to  the  area  of 
the  fireplace  opening.  The  area  of  lined  flues  should  be  a  tenth  or 
more  of  that  of  the  fireplace  opening.  If  the  flues  are  unlined  the 
proportion  should  be  increased  slightly  because  of  greater  friction. 
Thirteen  square  inches  of  area  for  the  chimney  flue  to  every  square 


A  B 

Fig,  13. — A.  Top  of  throat  damper  is  at  DD,  smoke  shelf  at  CC.  Side  wall  should  not 
be  drawn  in  until  the  height  DD  is  passed.  This  assures  full  area.  If  the  drawing  in 
is  done  as  indicated  by  lines  EF  and  EG,  the  width  of  the  throat  becomes  less  than  the 
width  of  the  opening  and  causes  the  air  currents  to  pile  up  in  the  corners  of  the  throat, 
resulting  frequently  in  a  smoky  fireplace.     B.  Correct  fireplace  construction. 

foot  of  fireplace  opening  is  a  good  rule  to  follow.  For  the  fireplace 
shown  in  figure  13-A,  the  opening  of  w^hich  has  an  area  of  8.25 
square  feet,  there  is  required  a  flue  having  an  area  of  107  square 
inches.  If  this  flue  were  built  of  brick  and  unlined  it  would  prob- 
ably be  made  8  inches  by  16  inches,  or  128  square  inches,  because 
brickwork  can  be  laid  to  better  advantage  when  the  dimensions  of 
the  flue  are  multiples  of  4  inches.  If  the  flue  is  lined  the  lining 
should  have  an  inside  area  approximating  107  square  inches.  It  is 
seldom  possible  to  secure  lining  having  the  exact  required  area,  but 
the  clear  area  should  never  be  less  than  that  prescribed  above. 
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Failure  to  provide  a  chimney  flue  of  sufficient  sectional  area  is  in 
many  instances  the  cause  of  an  unsatisfactory  fireplace.  The  cross 
section  shouhl  be  the  same  throu^liout  the  entire  length  of  tlie  chim- 
ney. Do  not  contract  the  flue  at  the  chimney  top,  for  that  would  nul- 
lify the  larger  opening;  below:  if  it  is  necessjuy  to  change  the  direc- 
tion of  a  flue  the  full  area  should  be  preserveil  through  all  turns  and 
In^nds,  and  the  change  should  be  made  as  gradual  as  possible. 

THE  THROAT. 

In  figure  l.VB  is  shown  the  throat,  the  narrow  opening  between 
the  fireplace  and  the  smoke  chamber.  Correct  throat  construction 
contributes  more  to  efficiency  than  any  other 
feature  except  proper  flue  design.  A  flue  twice 
as  large  as  is  necessary  brought  straight  down 
to  the  fireplace  without  constriction  at  the  throat 
would  result  in  a  p(M)r  draft,  for  the  draft  does 
not  depend  upon  the  largeness  of  the  flue  but 
upon  its  proper  proportioning  to  the  fireplace 
and  throat.  The  arrows  indicate  the  upward 
flowing  curreJits  of  warm  air  which  are  thrown 
forward  at  the  throat  and  pass  through  the 
smoke  chamlx»r  into  the  flue  on  the  inner  side. 
Tliis  rapid  upward  passage  of  air  causes  a  down 
current  on  the  opposite  side,  as  indicated  by  the 
descending  arrows.  The  down  current  is  not 
nearl}^  as  strong  as  the  up  current,  but  it  may 
be  of  such  force  that  if  there  be  no  throat  to  the 
fireplace  (see  fig.  14)  to  increase  the  velocity 
of  the  upward  current  by  constricting  it,  the 
meeting  of  the  two  currents  will  result  in  smoke 
being  forced  out  into  the  room.  Thus  it  fre- 
quentl}^  happens  that  a  fireplace  has  an  ample 
flue  area  and  yet  smokes  badly.  The  influence 
of  the  throat  upon  the  upward  and  downward  air  currents  is  shown 
in  figure  13-B. 

The  area  of  the  throat  should  not  be  less  than  that  of  the  flue. 
Its  length  should  always  be  equal  to  the  width  of  tlie  fireplace  open- 
ing. (See  fig.  13-A.)  The  sides  of  the  fireplace  should  be  ver- 
tical until  the  throat  is  passed.  (DD  in  fig.  13-A.)  Above  the 
throat  the  sides  should  be  drawn  in  until  the  desired  flue  area  is 
attained.  The  throat  should  be  set  8  inches  above  the  location  of 
the  lintel,  as  shown  in  figure  13,  A  and  B.  The  wrong  way  to  place 
the  throat  damper  is  shown  in  figure  15.  The  throat  should  not  be 
more  than  4  or  5  inches  wide.    The  lesser  width  is  a  safe  standard. 


Fig.  14. — Firoplaces  con- 
structed like  this  with- 
out throat  will  very 
likely  smoke. 
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If  a  damper  is  installed  the  width  of  the  brick  opening  at  the  throat 
will  depend  upon  the  width  of  the  frame  of  the  damper,  the  width 
of  the  throat  proper  being  regulated  by  the  hinged  cover  of  the 
damper.  If  the  throat  damper  is  omitted  the  opening  should  be 
4  inches,  as  shown  in  figure  16.  The  smoke  shelf  should  not  be 
bricked  up  but  should  conform  to  the  dotted  lines.  The  depth  of  the 
smoke  shelf  should  be  the  same  for  a  2-foot  as  for  a  10-foot  fireplace 
opening. 

Proper  throat  construction  is  so  necessary  to  a  successful  fireplace 
that  the  work  should  be  carefully  watched  to  see  that  the  width 
is  not  made  more  than  4  inches  and  that  the 
side  walls  are  carried  up  perpendicularly  until 
the  throat  is  passed,  so  that  the  full  length 
of  opening  is  provided.  All  masons  do  not 
appreciate  these  fine  but  necessary  points. 
Many  prefer  their  own  and  sometimes  will 
ignore  the  proper  methods.  It  is  therefore 
advisable  to  inspect  the  work  several  times  a 
day  as  it  progresses  and  thus  avoid  poor  re- 
sults. When  trouble  is  experienced  in  an  ex- 
isting fireplace  that  has  ample  flue  area,  it  is 
usuall}^  found  that  the  formation  of  the  throat 
is  the  cause. 

SMOKE  SHELF  AND   CHAMBER. 

A  smoke  shelf  and  chamber  are  absolutely 
essential.  The  shelf  is  formed  by  setting  the 
brickwork  back  at  the  top  of  the  throat  to  the 
line  of  the  flue  wall.  The  shelf  should  be  the 
full  length  of  the  throat.  The  depth  of  the 
shelf  should  be  not  less  than  4  inches.  It  may 
vary  from  this  to  12  or  more,  depending  upon 
the  depth  of  the  fireplace. 

The  purpose  of  the  smoke  shelf  is  to  change 
the  direction  of  the  down  draft  so  that  the 
hot  gases  at  the  throat  will  strike  it  approxi- 
mately at  a  right  angle  instead  of  head  on. 
Therefore  the  shelf  should  not  be  bricked  up  as  shown  in  fig- 
ures 15  and  16,  but  should  be  made  as  wide  as  the  construction 
will  permit  at  a  height  of  8  inches  above  the  top  of  the  fireplace 
opening. 

The  smoke  chamber  is  the  space  extending  from  the  top  of  the 
throat  up  to  the  bottom  of  the  flue  proper  and  between  the  side  walls, 
which  may  be  drawn  in  after  the  top  of  the  throat  is  passed.    The 


Fig.  15. — Wrong  location 
for  throat  damper.  The 
throat  Is  so  low  that  the 
accumulation  of  gases 
at  the  point  constricted 
weakens  rather  than  im- 
proves the  draft  with 
greater  likelihood  of  a 
smoky  fireplace.  Note 
that  the  smoke  shelf  is 
bricked  up.  This  is 
wrong. 
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area  at  tlu*  bottom  of  tlie  rhainber  is  (juito  larj^e,  since  its  width 
includes  tliat  of  tlie  throat  added  to  the  depth  of  the  smoke  shelf. 
This  space  is  capable  of  hol<lin«j:  accumulated  smoke  temporarily 
in  case  a  «^ust  of  wind  across  the  top  of  the  chimney  momentarily 
cuts  off  the  draft.  Smoke  mi^ht  be  forced  into  the  room  if  there 
were  no  reservoir  to  hold  it.  The  smoke  chamber  also  lessens  the 
force  of  the  down  draft  by  increasing;  the  area  throu«;h  which  it 
pa.sses.  If  the  walls  are  drawn  inward  1  f(M)t  for  each  18  inches 
of  rise,  friction  is  reduced  and  interference  with  the  draft  lessened. 
The  walls  should  1h»  sm<M)th  inside,  for  rough- 
ness seriously  impe<les  the  upward  movement 
of  the  air  cunvnts. 

SHAPE  OF  THE  FIREPLACE. 

The  shajH*  of  the  fireplace  proi)er  should  be 
as  indicated  in  fipire  V\-X,  The  back  should 
pitch  forward  from  a  point  a  little  less  than 
half  way  from  the  hearth  to  the  top  of  the 
opening,  and  the  sides  should  be  l)eveled  as 
indicated.  Straight  back  and  sides  do  not 
radiate  as  much  heat  into  the  room. 

THE  THROAT    DAMPER. 

A  j)roperly  designed  throat  damper  affords 
a  means  of  regulating  the  fire.  The  damper 
consists  of  a  cast-inm  frame  with  a  lid  hinge<l 
preferably  at  the  back  so  that  the  width  of  the 
throat  Oldening  may  be  varied  from  nothing  to 
0  inches.     There  are  a  number  of  patterns  on    ^^^-    i6.— This   construc- 

^,  ,.  ji-i  !•  1^  Wo»»    without    a    throat 

the  market,  some  of  which  are  designed  to  sup-  damixr ,iire< ts  the  down 
port  the  masonrv  over  the  fireplace  opening.  ^^^^*  *»»  **>«*  it  meeu 

4  .  •*        /»  •  ^    11    xi  t^^'   "P   draft  almost  at 

A  roaring  pine  tire  requires  a  full  throat  the  throat,  which  is 
opening,  but  slow-burning  hardwood  logs  re-       ™ore    faulty    than    the 

,      ,    ^  -»    •       1  ^  •  T»  1    J  construction     shown     in 

quire  but  1  or  2  inches  of  opening.  Regulat-  fig  15^  ,for  th^re  tho  iid 
ing  the  opening  according  to  the  kind  of  fire       «f  ^^'^  damper  deflects 

.  j^  f      J        A  .1  1  •  the  down  current. 

prevents    waste    of    heat    up    the    chimney. 

Closing  the  opening  complete!}^  in  summer  keeps  flies,  mos- 
quitoes, and  other  insects  from  entering  the  house  by  way  of  the 
chimney. 

In  houses  heated  by  furnaces  or  other  modern  systems  fireplaces 
without  throat  dampers  interfere  with  even  heating,  particularly  in 
very  cold  weather.  An  open  fire  must  be  supplied  with  air  and  the 
larger  the  fire  the  greater  the  quantity  required:  a  fireplace  with 
a  width  of  5  fe^t  or  more  may  pull  air  from  distant  parts  of  the 
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house.  This  air  that  is  heated  at  the  expenditure  of  fuel  in  the  fur- 
nace is  carried  up  the  chimney  and  wasted,  but  with  a  throat  damper 
open  only  1  or  2  inches  a  slow  fire  of  hardwood  can  be  kept  going 
without  smoking  the  room,  thus  reducing  materially  the  waste  of 
hot  air. 

PLACING   THE  THROAT   DAMPER. 

The  throat  damper  should  be  as  wide  as  the  fireplace,  so  the  side 
walls  should  not  be  drawn  in  until  after  the  throat  is  passed.  Smoke 
dampers  with  lid  hinged  at  the  back  will  help 
the  smoke  shelf  to  turn  the  down  draft ;  if  the 
lid  is  hinged  in  the  center  the  downward  and 
upward  currents  are  apt  to  conflict.  The 
placing  of  the  damper  varies  with  the  type, 
but  generally  the  bottom  of  the  frame  is  built 
into  the  brickwork  at  the  level  of  the  top  of 
the  fireplace  opening,  forming  the  throat  and 
supporting  the  masonry  above  it. 

SIZE   OF  FIREPLACE   OPENING. 

Pleasing  proportions  in  the  fireplace  open- 
ing are  desirable.  The  width  should  generally 
be  greater  than  the  height,  but  as  30  inches 
is  about  the  minimum  height  consistent  with 
convenience  in  tending  the  fire,  a  narrow 
opening  may  be  made  square.  Three  feet  and 
a  half  is  a  good  maximum  for  height  of  open- 
ing unless  the  fireplace  is  over  6  feet  wide. 
The  higher  the  opening  the  greater  the  chance 
of  a  smoky  fireplace. 

A  fireplace  should  be  in  harmony  with  the 
rest  of  the  room  in  proportions  and  details. 
This  consideration  and  the  kind  of  fuel  to  be  used  largely  determine 
the  size  of  opening. 

Generally  speaking  the  day  of  large  farmhouse  fireplaces  capable 
of  receiving  cordwood  is  past.  The  tending  of  fires  usually  falls  to 
the  housewife,  and  cordwood  is  a  heavier  weight  than  she  should 
handle  and  can  not  be  stored  near  at  hand.  Cordwood  cut  in  two 
is  easily  handled ;  so  that  a  30-inch  width  is  about  the  minimum  for 
farmhouses  where  wood  is  used  for  fuel.  If  coal  is  burned  the  open- 
ing may  be  made  narrower. 

DEPTH   OF   FIREPLACE   OPENING. 

Unless  a  fireplace  with  a  6-foot  opening  is  made  fully  28  inches 
deep,  in  order  that  large  logs  will  lie  well  inside,  the  advantage  of 


Fig.  17. — Smoke  dampers 
with  lids  hinged  in  the 
center  do  not  turn  the 
up  draft  as  well  as  do 
those  hinged  at  the  rear 
side. 
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the  wide  oj)eniii«r  is  lost,  for  the  lojrs  will  have  to  be  split.  A  shal- 
low oiH*nin»r  throws  out  more  heat  than  a  deep  one  of  the  same  width, 
but  can  take  oidy  sticks  of  smaller  diameter:  thus  it  becomes  a 
question  of  preference  between  the  greater  depth  which  permits  of 
larpe  lo<rs  that  burn  lon^rer  and  require  less  frequent  replenishing 
and  the  shallower  which  takes  lighter  sticks  and  throws  more  heat. 
In  small  fireplaces  a  depth  of  12  inches  will  permit  good  draft  if 
the  throat  is  constructed  as  explained  above,  but  a  minimimi  depth  of 
18  inches  is  advised,  to  lessen  the  danger  of  brands  falling  out  on  the 
floor.  Wire  guards  should  l)e  placed  in  front  of  all  fireplaces.  In 
general,  tlic  wi«lor  tlie  npi'uing  the  greater  shmil.l  In*  the  depth. 

THE  HEARTIi 

riic  hearlh  should  l»e  flush  with  the  floor,  for  sweepings  may  then 
\>r  brushed  into  the  fireplace.  An  ash  dump  located  in  the  hearth  near 
the  back  of  the  fireplace  is  convenient  for  clearing  ashes  and  other 
refuse  from  the  hearth  provided  there  is  space  below^  for  an  ash  pit. 
The  dump  consists  of  a  cast-iron  metal  frame,  with  pivoted  cover, 
through  which  the  refuse  can  be  brushed  into  the  ash  pit  below.  The 
ash  pit  should  be  of  perfectly  tight  masonry  and  provided  with  a 
tightly  fitting  clean-out  door.  If  a  warm-air  flue,  as  described  on 
page  27.  is  provided,  the  ash  dump  will  have  to  l)e  located  near  one 
<l(lo  of  the  honrth  instead  of  in  the  center. 

THE  JAMBS. 

The  jambs  of  the  fireplace  should  be  of  sufficient  width  to  give 
stability  to  the  structure  both  actually  and  in  appearance.  For  a 
fireplace  opening  3  feet  wide  or  less,  16  inches  is  generally  sufficient ; 
for  wider  openings  similar  proportions  should  be  kept.  Greater 
widths  may  be  required  to  harmonize  with  the  proportions  of  the 
rooms,  and  the  above  should  be  taken  as  a  minimum. 

FIREPLACE  BACK  AND  SIDES. 

The  back  and  sides  of  the  fireplace  should  be  constructed  of  fire- 
brick only.  The  bricks  should  be  laid  flat  with  the  long  sides  ex- 
posed, for  if  placed  with  the  face  exposed  there  is  danger  of  their 
falling  out. 

SUPPORTING  IRONS. 

In  small  fireplaces  sagging  of  the  arch  over  the  opening  seldom  oc- 
curs, but  in  fireplaces  over  4  feet  Avide  it  is  not  uncommon.  It  is  due 
to  insufficient  support  of  the  masonry.  Except  in  massive  construc- 
tion there  generally  is  not  sufficient  masonry  at  the  sides  of  the  open- 
ing to  resist  the  thrust  of  arch  construction ;  hence  it  is  usual  to  sup- 
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port  the  masonry  with  iron,  which,  if  too  light,  will  sag.  Too  small 
an  iron  will  become  so  hot  that  its  tensile  strength  is  lowered  until 
it  bends.  A  heavy  flat  bar  at  least  one-half  inch  thick  is  sometimes 
used  or  a  T-bar  which  has  greater  strength,  but  less  metal :  the  wider 
the  opening  the  heavier  the  bar  required. 

IMPROVING  FIREPLACE  HEATING. 

A  number  of  patents  have  been  obtained  for  improvements  in  fire- 
place heating.  Most  of  them,  depending  on  the  fact  that  hot  air  rises, 
deliA^er  air  heated  in  or  around  the  fireplace  through  a  register,  lo- 
cated above  the  fire,  into  the  upper  part  of  the  room,  which  is  always 
the  warmest  part.  Furthermore,  they  require  a  specially  built  chim- 
ney, precluding  the  installation  of  such  a  device  in  an  existing  fire- 
place. Unless  fresh  outside  air  is  supplied  there  is  no  improvement 
in  the  warming  of  the  room. 

Patent  Xo.  1251916,  issued  to  Joseph  Parsons,  of  Lakeville,  Conn., 
and  by  him  assigned  to  the  United  States  Government,  presents 
means  of  greatly  increasing  the  efficiencv  of  fireplace  heating.  The 
inventor's  claim  differs  from  other  claims  for  improving  fireplace 
heating  in  that  the  operation  of  his  device  depends  upon  the  suction 
created  in  the  chimney  by  the  hot  air  rising  from  the  fireplace  and 
therefore  makes  possible  the  delivery  of  heated  air  through  a  register 
located  at  any  place  in  the  room  or  at  the  hearth.  Furthermore,  it 
permits  of  installation  of  one  of  the  simpler  types  in  an  existing 
chimney. 

For  a  fire  to  burn  it  must  be  supplied  with  oxygen.  If  a  fire  were 
built  in  a  fireplace  in  an  air-tight  room  it  would  go  out  as  soon  as  the 
oxygen  present  had  been  consumed  unless  a  down  draft  in  the  chim- 
ney supplied  the  needed  air.  As  our  fireplace  fires  do  not  go  out  so 
long  as  they  are  fed  with  fuel  it  is  obvious  that  the  required  air 
supply  is  obtained  from  somewhere.  Any  one  who  has  depended 
upon  a  fireplace  to  heat  a  room  knows  that  the  part  of  the  room 
farthest  from  the  fire  is  the  coldest  and  that  the  temperature  around 
the  windows  is  especially  low.  In  fact  the  harder  the  fire  burns  the 
colder  it  is  at  the  windows.  The  fire  must  have  air,  and  as  cracks 
exist  around  windows  and  doors  the  air  enters  through  them.  The 
volume  entering  is  equal  to  that  passing  up  the  chimney.  This  air 
comes  from  outside  at  a  low  temperature.  Figure  18  illustrates  how 
a  fireplace  fire  supplies  its  needs.  When  it  grows  colder  outside  a 
bigger  fire  is  made.  The  bigger  the  blaze  the  greater  the  quantity 
of  outside  air  drawn  into  the  room  through  everj^  crack  and  crevice 
until,  when  the  outside  temperature  gets  below  the  freezing  point, 
there  is  no  comfort  in  the  room  beyond  the  immediate  vicinity  of  the 
fire. 
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If  a  room  were  so  ti^ht  that  the  air  leaka«j:o  Aveie  iiisulliciont  to 
supply  a  fireplace  fii'e,  it  would  not  burn  properly  and  would  smoke. 
If  a  pane  of  glass  were  removed  from  a  window  cold  air  would  rush 
in  through  the  opening.  If  the  glass  were  replaced  and  an  opening 
of  equal  area  be  made  through  the  chimney,  as  shown  in  figures  19, 
A  and  B.  so  that  air  could  be  admitted  into  the  room  as  indicated 
by  the  arrows  in  the  plan,  figure  10-B,  an  equal  volume  of  cold  air 
would  l)e  drawn  through  this  opening.  As  it  comes  into  contact  with 
the  metal  form  the  air  becomes  heated,  so  that  when  delivered  into 
the  room  its  temj^erature  would  be  KX)  degrees  or  higher,  depending 
upon  the  radiating  surface  of  the  hearth,  assuming  an  outside  tem- 


Pio.  18. — All  air  requirt^d  for  feeding  the  fire  must  paas  through  the  room,  entering 
through  cracks  around  windows  and  doors  and  producing  an  uncomfortable  temperature 
in  all  parts  of  the  room  except  near  the  hearth. 

perature  of  32  degrees.  (Tests  by  the  writer  have  shown  this  tem- 
perature to  be  higher  than  125  degrees.)  If  the  chimney  opening 
be  closed  and  the  pane  of  glass  be  again  removed  the  temperature 
of  the  air  entering  through  the  window  would  be  32  degrees.  It  is 
obvious  that  the  room  will  be  more  effectually  heated  when  the  air 
required  for  combustion  is  supplied  at  a  high  temperature  than 
when  supplied  through  cracks  and  crevices  at  a  low  temperature. 
All  our  homes  should  be  made  fairly  tight  for  greater  comfort  in 
winter.  In  such  a  house,  with  doors  and  windows  closed,  the  suction 
caused  by  the  fire  can  thus  be  utilized  to  draw  into  the  room  outside 
air  heated  in  passing  through  a  metal  flue  on  which  the  fire  is 
A  burning. 

The  principle  may  be  applied  in  various  forms.    Figure  19-A  illus- 
trates a  simple  form  for  use  in  connection  with  an  outside  chimney. 
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A  piece  of  galvanized  sheet  iron  is  bent  to  the  proper  form  and  set 

into  the  fireplace  so  as  to  leave  an  air  space  between  it  and  the  back 

and  sides  of  the  fireplace.     An  opening  to  the  outside  is  made  by 

removing  two  or  three  courses  of  brick.    Air  enters 

through  this,  becomes  heated  by  contact  with  the 

metal,  and  is  delivered  into  the  room  at  the  sides 

of  the  fireplace,  as  indicated  in  the  plan  of  figure 

19-B.    It  immediately  rises  within  the  room,  gives 

up  part  of  its  heat,  and  eventually  whirls  about  and 

into  the  fire,  as  indicated  bv  the  arrows  in  figure 

19-A.     This  form  would  not  necessarily  heat  the 

entire  room  effectuall}^;  it  would,  however,  supply 

heated    air   for   the   fire    in    volume    sufficient    to 

replace  or  materially  reduce  the  quantity  of  cold 
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Fig.  19. — Simple  form  of  warm-air  flue  for  outside  chimney.  Air  required  for  feeding 
the  fire  is  brought  In  from  the  outside  around  a  metal  form  set  in  the  fireplace,  with 
a  space  between  it  and  the  back  and  sides  of  the  brickwork.  As  the  cold  outside  air 
passes  around  the  metal  it  becomes  heateJ  and  is  delivered  into  the  room  at  a  tem- 
perature much  higher  than  where  it  is  pulled  in  through  window  and  door  cracks.  The 
result  is  a  much  more  comfortable  room. 
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air  which  would  otherwise  enter  throut^li  wiiulow  arul  door  cnicks. 
With  a  brisk  fire  burning,  a  rush  of  warm  air  can  l)e  felt  G  oi-  S  foot 
a  way  from  the  fireplace. 

Tliis  simple  form  may  be  built  as  follows:  A  piece  of  rootiiiir  tin 
about  C  inches  wider  than  the  height  of  the  fireplace  opening,  with 
length  equal  to  the  width  of  the  oi)ening  plus  twice  the  depth  of  the 
side,  should  Ik*  stuMired.  It  should  then  Ik?  marked  and  cut  as  indi- 
cated In  llu'  form  (fig.  10-B),  and  lK»nt  into  a  shape  similar  to  that 


Oufside 


Fig.  20. — Simple  form  of  warm-air  flue  for  inside  chimney. 

shown  in  the  perspective,  same  figure.  When  placing  it,  there  should 
he  a  space  left  between  the  tin  and  the  brickwork  at  both  back  and 
top.  The  back  and  sides  at  the  top  should  be  bent  back  2  inches  to 
meet  the  brickwork.  The  crack  or  joint  should  be  tightly  closed  with 
asbestos  or  furnace  cement.  The  tin  form  rests  on  the  4-inch  bottom 
flange.  The  joint  here  can  be  made  tight  by  placing  a  few  brick  on 
the  flange  and  covering  with  ashes,  or  a  metal  plate  cut  to  the  proper 
shape  may  be  laid  upon  and  preferably  riveted  to  the  lower  flanges 
of  the  back  and  sides.  The  form  should  be  as  high  as  the  opening  and 
the  metal  sides  should  project  about  3  inches  beyond  the  jambs,  so  as  to 
throw  the  heated  air  well  out  into  the  room.    A  one- fourth-inch  rod 
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placed  across  the  top  of  the  tin  form  directly  under  the  arch  iron  of 
the  fireplace  assists  in  holding  the  top  of  the  tin  firmly  against  the 
brickwork. 

Figure  20  shows  a  simple  form  for  use  with  an  inside  oliimney. 
A  hole  may  be  cut  in  the  hearth  on  one  side  and  connected  with  the 
outside  b}^  means  of  a  passage  through  the  chimney  foundation.  The 
manner  of  providing  this  passage  will  depend  upon  the  construction 
in  the  particular  case.    A  galvanized  sheet-metal  box  with  a  division 


jPig.  21. — Improved  form  of  warm-air  flue  for  inside  cliimney.  The  increased  radiating 
surface  obtained  by  conducting  tlie  metal  flue  up  the  back  of  the  fireplace  heats  the 
air  to  a  higher  temperature  so  that  it  is  delivered  into  the  room  farther  from  the 
outlet  duct. 

plate  extending  part  way  through  it  is  set  on  the  hearth.  The  side 
over  the  opening  is  bent  down  in  front,  as  at  A,  so  that  the  entering 
cold  air  must  pass  to  the  rear  around  the  division  plate  and  then  out 
into  the  room  in  front  of  the  hearth,  as  at  B.  The  fire,  on  top  of  the 
metal  flue,  heats  the  air  issuing  at  B  as  it  flows  under  it.  Figure  21 
shows  an  improved  form  in  which  the  flue  and  division  plate  are  ex- 
tended up  the  back  of  the  fireplace.  This  presents  considerably  more 
radiating  surface,  so  that  the  air  can  be  heated  to  a  higher  tempera- 
ture. The  air  issuing  from  this  flue  at  B  is  discharged  farther  out 
into  the  room.    If  there  is  a  cellar  under  the  floor  a  metal  duct  must 


Chimneys  and  Fireplaces, 


27 


bt'  tiiipU>veil  to  brill*;  liibii  air  from  an  openin«;  in  the  outside  wall, 
just  below  the  joists,  to  the  hole  in  the  hearth.  Cellar  air  should 
never  be  sucked  through  the  flue.  All  openings  under  the  house  or 
through  the  wall  should  be  screened  to  keep  out  rats  and  mice,  and 
doors  should  be  provided  to  close  the  openings  entirely  if  desired. 

Figure  22  shows  a  more  elaborate  installation.  This  insures  very 
satisfactory  heating  with  a  fireplace  fire.  The  piece  A  B  C  D  of 
galvanized  metal  has  a  rectangular  cross-section.  Two  or  three 
courses  of  brickwork  are  omitted  and  the  metal  duct  is  set  into  the 
fireplace,  so  that  radiation  from  the  fire  impinges  ui)on  its  surface 


^10.  22. — Improved  form  of  warm-air  floe  with  floor  register.     This  method  Increases  the 

offlclency  of  fireplaces  many  times  by  delivering  the  air  that  must  be  suppliod  to  the 

"ro  Into  the  room  at  temperatures  of  100°  and  higher,  depending  upon  the  form  and 

xtent  of  the  heating  surface  at  the  back  of  the  fireplace,  and  delivering  It  to  the  cold- 

-t  part  of  the  room  so  that  heat  Is  distributed  more  effectively  and  the  entrance  of 

■Id  air  around  windows  and  doors  is  reduced  to  a  minimum. 

from  B  to  D.  The  air  entering  from  outside  at  AE  is  heated  as  it 
passes  through  the  flue  behind  and  under  the  fire  and  is  carried 
through  another  rectangular  duct  under  the  floor  to  a  register  located 
in  a  far  part  of  the  room.  Out  of  this  register  air  in  large  volume 
is  discharged  at  a  high  temperature.  This  air  heats  the  far  part 
of  the  room  and  other  parts  as  it  travels  from  the  register  upward 
and  through  the  room  to  the  fireplace.  Thus  the  fireplace  heats  the 
.  room  by  convection  of  heat  as  well  as  by  radiation,  and  all  parts  of 
fthe  room  are  more  comfortable  than  if  radiation  alone  were  de- 
pended upon.  A  test  of  an  installation  similar  to  that  shown  in 
figure  22  was  made  by  the  writer.     The  fireplace  and  suction  flue 
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were  built  in  a  cabin  measuring  24  feet  square  b}^  9  feet  high.  The 
test  was  conducted  late  in  November  on  a  night  when  the  outside 
temperature  was  24°  F.  It  was  the  first  fire  built  in  the  fireplace 
in  that  season,  consequently  all  the  materials  of  the  building  were 
cold.  The  room  was  practically  airtight;  very  little  leakage  could 
be  felt  around  the  windows.  A  temperature  of  slightly  over  100° 
was  recorded  directly  over  the  register,  in  the  center  of  the  room  it 
was  72°,  and  in  the  farthest  corner  a  thermometer,  hung  about  18 
inches  from  the  wall  between  two  windows,  showed  65°. 

Thus  the  efficiency  of  fireplaces  may  be  materially  increased,  the 
degree  depending  upon  the  character  of  the  air  duct  installed. 
Even  in  the  simple  types  the  air  required  to  make  the  fire  burn 
enters  the  room  at  a  higher  temperature  at  the  floor  instead  of 
around  windows  and  doors  at  a  low  temperature ;  windows  and  doors 
may  therefore  be  made  tight,  so  as  to  reduce  the  cold-air  leakage. 
The  type  with  a  register  in  the  far  part  of  the  room  supplies  heat 
to  parts  of  the  room  or  to  an  adjoining  room,  which  would  receive 
little  heat  if  radiation  only  were  relied  upon.  This  means  of  im- 
proving fireplace  heating  is  particularly  adapted  to  small  houses  in 
the  South,  where  the  open  fire  is  the  most  common  method  of  house 
heating.  As  the  simple  types  require  only  galvanized  sheet  metal 
bent  at  right  angles,  it  is  within  the  means  and  ability  of  man}-  to 
supply  themselves  with  flues  of  their  own  making. 
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T^  HE  application  of  a  few  fundamental  principles 
■*■  of  drying  would  result  in  making  more  market- 
able a  considerable  portion  of  the  crude-drug  ma- 
terials that  are  gathered. 

Success  in  drying  depends  chiefly  upon  the  careful 
control  of  temperature  and  the  flow  of  air. 

In  this  bulletin  two  driers  are  described  and  the 
method  of  construction  presented  in  detail.  Either 
may  be  constructed  by  anyone  familiar  with  the  use 
of  carpenter's  tools  from  material  which  is  every- 
where available.  The  manner  of  drying  is  described 
and  also  the  subsequent  storage  of  the  dried  material. 
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DRYING  IS  AX  IMPORTANT  PROCESS  in  the  production 
of  crude  vegetable  drugs  for  the  market,  and  material  that 
has  been  carefully  gathered  and  harvested  can  be  made  unmarket- 
able by  improper  methods  of  drying  or  curing.  After  the  material 
is  gathered,  even  a  little  care  in  drying  will  more  than  repay  the 
collector  for  the  work  and  expense  involved.  It  must  be  understood, 
however,  that  poor  material  already  in  a  moldy,  partly  decayed,  or 
otherwise  unsatisfactory  condition  can  not  be  made  into  a  good 
product  by  any  amount  of  care  in  drying. 

The  appearance  of  crude  drugs  is  often  a  criterion  of  their  market 
value;  therefore  the  careful  producer  will  so  control  the  drying 
operations  as  to  produce  the  best-appearing  drug  at  the  minimum 
expense. 

PRINCIPLES  OF  DRYING. 

The  object  of  drying  is  to  remove  sufficient  moisture  from  the 
product  to  insure  good  keeping  qualities.  The  removal  of  moisture 
from  green  drug  plants  prevents  molding,  the  action  of  enzyms,  and 
chemical  or  other  changes  which  are  brought  about  by  the  presence 
of  excess  moisture.  To  obtain  satisfactory  results  in  drying  such 
plants,  provision  must  be  made  (1)  for  the  continuous  flow  of  air 
at  a  suitable  rate  through  the  drying  material  and  (2)  for  the  control 
of  temperature. 

AIR  FLOW. 

Moisture  to  be  removed  from  the  plant  tissues  of  green  drug  ma- 
terial must  be  converted  into  water  vapor,  which  in  turn  must  be 
taken  up  by  the  air.  When  in  free  circulation  the  air  rarely  ever 
becomes  entirely  saturated  with  water  vapor  and  is  practically 
always  capable  of  absorbing  more.    If,  however,  the  air  is  not  in  free 
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circulation  for  any  reason,  it  eventually  becomes  saturated  with 
moisture  and  will  not  take  up  any  more.  To  obtain  proper  drying, 
therefore,  it  is  necessary  to  keep  the  air  in  motion,  constantly  bring- 
ing fresh  volumes  of  air  into  contact  with  the  material  being  dried. 
If,  however,  the  air  is  kept  in  motion,  fresh  volumes  are  constantly 
brought  into  contact  with  the  drying  material,  and  evaporation  from 
the  material  is  not  retarded  but  hastened. 

During  the  drying  process  the  material  may  become  infected  with 
molds,  may  change  color,  and  may  otherwise  deteriorate,  but  it  will 
eventually  become  thoroughly  dry ;  that  is,  it  will  reach  a  condition 
in  which  moisture  in  the  tissues  is  no  longer  converted  into  water 
vapor  and  taken  up  by  the  air. 

Careful  attention  to  the  rate  of  air  flow  is  important,  particularly 
at  the  beginning  of  the  drying  operation.  The  moisture  contained 
in  the  interior  tissues  of  the  drug  reaches  the  surface  relatively 
slowly.  Therefore,  if  the  surface  moisture  is  removed  more  rapidly 
than  it  can  be  replaced  by  interior  moisture  the  outer  layers  of  cells 
will  tend  to  dry  out  and  become  hard  while  the  interior  is  still 
moist.  This  condition  is  likely  to  occur  when  large  volumes  of  air 
are  circulated,  and  especially  if  the  air  is  circulated  while  warm. 
The  hardening  of  the  outer  portion  of  the  drug  is  undesirable,  espe- 
cially with  root  drugs,  since  deterioration  is  likely  to  take  place  soon 
after  the  material  is  removed  from  the  drier,  because  of  the  interior 
moisture. 

TEMPERATURE. 

At  any  specified  temperature  a  given  volume  of  air  can  hold 
only  a  definite  quantity  of  water  vapor.  The  raising  or  lowering 
of  the  temperature  increases  or  decreases  the  amount  of  moisture 
that  this  volume  of  air  can  hold.  In  the  drier  illustrated  in 
figure  6  each  compartment  contains  approximately  200  cubic  feet 
of  air.  Under  ordinary  atmospheric  pressure  the  air  in  a  single 
compartment  at  32°  F.  can  hold  slightly  less  than  1  ounce  of  water 
vapor;  at  70°,  3.54  ounces;  at  100°,  8.9  ounces;  at  150°,  slightly  over 
2  pounds ;  at  200°,  almost  6  pounds ;  and  at  212°,  7J  pounds. 

Since  the  air  always  contains  some  moisture,  it  must  not  be  in- 
ferred that  200  cubic  feet  of  air  will  at  any  given  temperature  ab- 
sorb the  maximum  quantity  of  water  vapor  which  it  can  contain 
at  this  temperature.  For  example,  200  cubic  feet  of  air  at  100°  F. 
may  already  contain  2.5  ounces  of  water  vapor,  and  since  this  volume 
of  air  can  only  hold  8.9  ounces  when  entirely  saturated  the  difference 
between  8.9  ounces  and  2.5  ounces,  or  6.4  ounces,  is  the  quantity  of 
additional  water  vapor  which  200  cubic  feet  can  absorb.  Further- 
more, the  air  passed  through  a  drier  is  never  allowed  to  become 
saturated,  even  as  it  approaches  the  outlet,  for  if  it  does  become 
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saturated  with  water  vapor  it  deposits  some  of  its  moisture  on 
rea(hin«x  a  lower  temperature  than  the  one  at  which  it  became  satu- 
rated. In  that  case  the  contents  of  the  upper  trays  in  the  drier  would 
become  wet  with  external  moisture  and  woidd  not  dry  out  satisfac- 
torily until  the  lower  trays  had  V)ecome  dry. 

After  absorbing;  the  first  60  per  cent  of  its  moisture-holding  ca- 
pacity the  air  takes  up  moisture  very  slowly  to  the  ix)int  of  satura- 
tion. It  is  advisable  to  provide  such  a  flow  of  air  through  the  drier 
as  will  contain  approximately  6()  i>er  cent  of  its  moisture-carrying 
capacity  as  it  leaves  the  outlet.  Later  on,  as  the  drug  becomes  more 
and  more  dry,  the  air  will  absorb  less  and  less  additional  water 
vapor,  and  at  the  end  of  the  drying  operation  will  contain  no  mois- 
ture evaporated  from  the  drug.    The  material  is  then  dry. 

For  the  proper  drying  of  crude  drugs  the  upper  range  of  tem- 
perature varies  with  the  product  to  he  dried,  but  it  should  never 
exceed  170°  F.,  the  temperature  at  which  200  cubic  feet  of  air  can 
hold  3.22  pounds  of  water  vapor.  This  temperature  should  not 
be  reached,  however,  until  the  drug  is  nearly  dry;  in  fact,  better 
results  are  usually  obtained  by  maintaining  a  temperature  not  over 
1J0°  F.,  which  should  be  reached  only^after  the  drug  has  dried  for 
some  time.  Too  high  a  temperature  at  the  beginning  brings  about 
the  same  condition  as  the  circulation  of  too  great  a  volume  of  air, 
namely,  the  hardening  of  the  surface  tissues,  with  a  retarding  and 
ultimate  stopping  of  evaporation  of  the  interior  moisture. 

Control  of  the  temperature  and  regulation  of  the  air  flow  are  the 
two  main  principles  of  drying.  The  most  efficient  method  is  to  com- 
bine the  two  and  force  heated  air  over  the  material  at  such  a  rate 
that  it  will  remove  the  moisture  from  the  surface  just  as  rapidly  as 
it  comes  from  the  interior  of  the  material  being  dried.  To  determine 
this  point  is  a  matter  largely  of  experience  and  practice.  To  pass 
beyond  it  causes  the  moisture  to  be  rapidly  extracted  from  the  out- 
side tissues  of  the  drug,  so  that  they  become  hard  and  thus  retard 
or  often  completelj^  stop  the  evaporation  of  the  interior  moisture. 
In  addition,  the  heat  which  should  be  used  to  assist  in  vaporizing 
the  moisture  is  lost,  with  a  consequent  increase  in  the  cost  of  drying. 

Fresh  crude  drugs  should  be  dried  only  at  such  a  rate  that  the  loss 
moisture  is  constant  and  relatively  slow.  It  is  better  to  dry  them 
over  a  long  period  of  time  at  a  slow  rate  of  evaporation  of  the  interior 
moisture  than  to  dry  them  over  a  short  period  with  a  resulting 
product  which  is  easily  subject  to  deterioration  or  which  is  "  off  "  in 
color.  The  increased  price  for  the  article  of  higher  quality  will  more 
than  compensate  for  the  additional  expense  involved  in  the  slower 
drying. 

K Control  of  the  drying  operation  is  determined  only  by  the  nature 
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product.  It  may  be  generally  stated,  however,  that  leaf  and  herb 
drugs  should  be  dried  at  moderate  temperatures  and  root  drugs  at 
somewhat  higher  temperatures,  the  degree  of  heat  to  be  used  depend- 
ing upon  the  condition  of  the  green  material.  Flowers  require  low 
temperatures,  whereas  barks  can  often  be  dried  at  relatively  high 
temperatures.  Drugs  in  which  the  value  depends  on  aromatic  prin- 
ciples that  are  easily  volatilized  must  be  dried  at  a  low  temperature, 

in  order  that  the  vola- 
tile principle  may  not 
be  lost  through  evap- 
oration. 


METHODS  OF 
DRYING. 

Crude  drugs  can  be 
dried  either  in  the  air 
or  by  means  of  artifi- 
cial heat.  When  dried 
in  the  air,  either  sun- 
drying  or  shade-dry- 
ing is  employed,  de- 
pending upon  the 
type  of  material  and 
the  appearance  de- 
sired for  the  finished 
product.  The  term 
"sun-drying"  is  self- 
explanatory.  This 
method  can  be  em- 
ployed only  with 
drugs  in  which  the 
quality  or  appearance 
is  not  unfavorably  affected  by  the  action  of  direct  sunlight.  It  ii 
the  least  expensive,  of  course,  of  any  method.  Figure  1  shows 
quantity  of  burdock  roots  being  dried  in  the  sun.  The  roots  are 
split  and  then  spread  on  trays  to  facilitate  handling  night  and  morn- 
ing or  on  rainy  days.  Dried  in  this  manner  burdock  root  is  in  first- 
class  marketable  condition.  The  period  of  drying  of  the  burdock 
shown  in  the  illustration  extended  over  several  days,  and  as  no  rains 
occurred  during  that  time  the  trays  were  left  in  the  sun  continuously 
from  early  morning  until  just  before  sundown,  being  moved  about  as 
required  to  face  the  sun. 

In  shade-drying  the  direct  effect  of  the  sun's  rays  is  eliminated. 
Shade  is  used  to  protect  the  material  from  the  action  of  direct  sun- 


FiG.  1. — Burdock  roots  being  dried  in  the  sun. 
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[it,  which  destroys  the  natural  color  of  the  dru*^.  Certain  aro- 
matic (lru<rs.  such  as  sa<re,  peppermint,  and  wormwood,  are  perhaps 
better  in  (piality  and  appearance  if  dried  in  the  shade  without  the 
use  of  artificial  heat,  unless  the  heat  is  carefully  controlled  and  kept 
relatively  low.  Figure  2  shows  a  quantity  of  wormwood  herb 
beinjr  dried  in  the  shade.  The  fresh  herb  was  spread  in  thin  laj^ers 
on  wires  strun«^  across  the  driveway  of  a  double  corncrib.  The  sun's 
rays  were  shut  off  by  tlie  roof  of  the  corncrib  and  the  slat  construc- 
tion allowed  a  free  circulation  of  air.  After  several  days  the  herb 
was  completely  dry 
and  had  a  pleasing 
silver-^reen  natural 
color.  The  expense 
of  drying  was  very 
slijrht. 

All  things  consid- 
ered, drying  by 
means  of  artificial 
heat  is  probably  the 
most  satisfactory 
method,  and  some  of 
the  most  practical 
ways  of  doing  it  are 
described  in  this  bul- 
letin. A  careful 
workman  can  safely 
use  artificial  heat  to 
dry  even  the  most 
delicate  aromatic 
drugs.  Where  large 
quantities  are  to  be 
dried  in  a  relatively 
short  period  of  time  

artificial     h  p  n  t     hp  ^^*''  ^* — Wormwood  herb  being  dried  in  ttie  sliade. 

comes  a  necessity.  If,  however,  only  small  quantities  are  to  be  dried 
air-drying  is  the  cheapest  and  perhaps  the  most  practicable  method, 
but  some  arrangement  should  be  provided  whereby  artificial  heat 
may  be  employed  during  long  rainy  periods  or  when  other  conditions 
are  not  favorable  for  air-drying. 

^  DRYING  EQUIPMENT. 

The  equipment  necessary  for  the  proper  and  successful  drying  of 
crude  drugs  depends  upon  the  nature  of  the  drug  to  be  dried,  the 
weather  conditions  during  the  period  of  drying,  and  the  quantity  of 
material  to  be  handled. 


L 


8  Farmers'  Bulletin  1231. 

Crude  drugs  fall  naturally  into  one  of  the  following  classes 
Leaves,  herbs,  roots,  rhizomes,,  barks,  fruits,  and  flowers.  Leai 
drugs  consist  either  of  the  whole  leaf  or  the  leaf  and  a  small  por- 
tion of  the  upper  end  of  the  stalk.  Herbs  consist  of  the  portion  oi 
the  plant  above  ground  and  may  contain  flowers  or  fruits.  Eoot; 
drugs  consist  of  the  root  of  the  plant,  either  w^hole  or  with  the  bark 
removed.  Ehizomes  are  the  underground  stems,  which  are  sometimes 
improperly  called  roots.  Barks  consist  of  the  bark  either  of  the 
aerial  part  of  the  plant  or  of  the  root.  The  latter  are  designated  as 
root  barks  to  differentiate  them  from  other  barks.  Fruit  drugs  con- 
sist of  the  whole  fruits,  whereas  seed  drugs  are  only  the  seed  of  the 
fruit.  Flower  drugs  consist  either  of  the  whole  flower  or  of  cer- 
tain portions  of  the  flower. 

"The  producer  of  crude  drugs,  whether  he  is  a  collector  or  grower, 
must  take  into  account  all  these  classes  of  drugs,  since  in  all  prob- 
ability he  will  dry  some  of  each  class.  Because  of  this  range  of 
materials  and  the  variation  in  weather  conditions  over  the  long 
period  of  time  in  which  these  various  drugs  mature,  it  is  best  to 
provide  a^  drying  apparatus  in  which  artificial  heat  can  be  employed 
whetf  necessary.  ^,  % 

.  It  is  assumed  that  the  material  to  be  dried  comes  to  the  drying 
house  in  proper  condition;  that  is,  free  from  foreign  matter,  such 
as  dirt,  stones,  and  sticks,  and  that  after  drying  it  can  be  put  into 
shape  for  shipment  with  very  little  extra  work,  such  as  cleaning  or 
sorting.  Some  drugs  must  be  sorted  or  graded,  and  this  can  be  done 
either  before  or  after  drying,  depending  upon  the  choice  of  the 
producer. 

Material  to  be  air-dried  in  the  sun,  can  be  spread  on  trays,  boards, 
sheets  of  burlap,  papers,  or  any  other  suitable  and  convenient  ma- 
terial. If  the  lots  to  be  dried  are  not  large,  they  can  be  spread  on 
the  southern  roof  of  a  low  building,  from  which  they  can  easily  be 
removed  at  night  or  in  the  event  of  rain. 

For  air-drying  in  the  shade,  some  arrangement  should  be  provided 
whereby  the  material  can  be  left  until  dry.  This  can  be  effected  in 
two  ways :  The  material  can  be  spread  out  on  some  sort  of  convenient 
tray  or  it  can  be  hung  on  wires  or  strings,  the  method  depending 
upon  the  nature  of  the  products  to  be  dried.  When  the  whole  herb 
is  to  be  dried  it  has  been  found  very  convenient  to  hang  it  on  wires 
stretched  in  an  attic  or  in  a  building  where  there  is  a  good  circula- 
tion of  air.  In  the  case  of  belladonna,  which  was  dried  in  the  ex- 
periments of  the  writer  before  the  leaves  were  removed,  the  herb 
was  hung  by  catching  the  wire  at  the  union  of  the  lowest  leaf  and 
the  stalk.  It  was  found  that  each  linear  foot  of  wire  accommodated 
1|  pounds  of  green  herb  and  that  it  was  possible  to  string  the  wires 
1  foot  apart,  having  each  tier  of  wires  2  feet  from  the  next  tier, 
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below,  which  arrang:ement  allowed  for  plenty  of  air  and  also  econo- 
mized all  the  space.  However,  it  is  a  better  plan  to  use  trays.  These 
can  be  supix)rted  in  any  convenient  manner  and  can  be  used  for  any 
dru*r.  They  are  convenient  to  handle,  are  easily  stacked  away  when 
not  in  use,  and  if  properly  constructed  will  last  for  years.  The  con- 
>t ruction  of  trays  is  described  later. 

It  is  not  advisable  to  construct  a  drying  house  for  air-drying  alone, 
but  rather  to  make  one  in  which  artificial  heat  can  be  supplied  when- 
ever necessary.  The  drying  house  shown  in  figure  6  can  be  used  in 
tills  manner.  The  drying  house  illustrated  in  figure  3  w^as  con- 
structed for  air-dry- 
ing only.  The  nu- 
merous oi>enings  in 
this  building  allow 
for  plenty  of  air  cir- 
<  Illation,  but  they 
also  admit  so  much 
light  that  the  drug 
loses  its  color  by  the 
time  it  is  dry.  A 
much  better  appear- 
ing drug  could  be 
obtained  by  making 
the  of>enings  narrow 

and     fitting    them        ^'°-  8- — ^  drying  house  ronstmcted  for  alr-drylng  only. 

with  doors  so  that  light  could  be  shut  out  but  air  admitted.  The  slat 
ventilators  in  the  peak  of  the  building  are  of  prime  importance,  for 
they  furnish  a  means  of  allowing  air  circulation  even  when  the  win- 
dows are  closed. 


DRYING  WITH  ARTIFICIAL  HEAT. 

There  are  numerous  drying  devices  on  the  market  which  are  avail- 
able to  the  producer  of  crude  drugs.  Nearly  all  these,  however,  are 
intended  primarily  for  drying  fruits  or  vegetables  or  are  designed 
to  fit  into  large-scale  factory  operations.  Any  one  of  the  fruit  or 
\:egetable  driers  could  probably  be  utilized  for  drying  crude  drugs. 
If  one  of  these  driers  is  available  and  can  be  made  to  operate  satis- 
factorily, the  producer's  drying  problem  is  greatly  simplified.  The 
usual  type  of  cook-stove  drier  has  too  small  a  capacity  to  be  of  any 
great  use  in  drying  large  quantities  of  crude  drugs.  Such  a  drier 
could  be  used  to  advantage  for  small  lots,  especially  of  roots  or  seeds. 
Large  driers,  such  as  those  described  in  Farmers'  Bulletin  984, "  Farm 
and  Home  Drying  of  Fruits  and  Vegetables,"  if  they  are  available, 
can  be  used.    The  type  of  drier  described  in  Bulletin  984  under  the, 
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heading  "A  prune  tunnel  evaporator"  is  very  efficient  ana  can  readily 
be  adapted  to  the  drying  of  crude  drugs.  Likewise,  tobacco-drying 
barns  and  other  similar  structures  can  be  remodeled  with  little  effort 
into  efficient  driers  for  drugs.    If,  however,  a  drying  apparatus  is  to 

be  constructed  espe- 
cially for  the  pur- 
pose of  drying  crude 
drugs,    one    of    the 


^ 


is 


following    types 
recommended. 

SMALL  STOVE 
DRIER. 

A  drier  of  the 
stove  type  can  be 
constructed  at  home 
at  very  little  cost, 
and  if  the  work  is 
carefully  done  the 
drier  will  last  for 
many  years.  A 
sketch  of  such  a 
drier  is  given  in  fig- 
ure 4.  This  drier  is 
designed  primarily 
to  be  heated  by 
means  of  an  oil 
stove.  If  a  stove  is 
used  which  burns 
wood  or  coal,  the  de- 
sign is  the  same,  but 
the  dimensions  are 
increased  to  meet 
the  conditions.  The 
drier  is  designed  to 
but  more  trays  can 
easily  be  added  if  desired  and  if  warranted  by  the  available  sup- 
ply of  heated  air.  A  framework  of  2  by  4  material  is  made  in  the 
form  of  an  oblong  box  of  such  a  size  that  the  inside  measure- 
ments will  readily  admit  a  tray  3  by  3  feet,  allowing  at  least  half  an 
inch  on  every  side  of  the  tray  for  ease  in  inserting  and  removing 
from  the  drier.  Tongue-and-groove  lumber  is  nailed  on  the  outside 
as  well  as  on  the  inside  of  this  2  by  4  box  frame ;  that  is,  it  is  sheeted 
up  on  both  the  outside  and  inside,  thus  forming  an  upright  oblong 
box  with  open  ends  having  a  dead-air  space  in  the  walls.    One  side 


Fig.  4. — Plan  of  a  small  stove  drier  in  perspective,  with  one 
side  removed  to  show  the  arrangement  of  the  stove  and 
trays. 

accommodate    15   trays,   each   3   by   3    feet; 
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of  the  upright  box  is  closed  with  a  tighily  httii\g  door,  which  reaches 
from  just  below  the  bottom  of  tU^.low»\st,tray  to  just  above  the  top 
of  the  uppermost  tray.  This  door  can  be  const) yc{e4  to.s>ying  on 
hing?s  or  it  can  be  removed  entirely  whenever  it  is  desired -to  insert 
or  remove  trays  from  the  drier.  The  top  of  the  box  is  closed  by 
means  of  tongue-and-groove  lumber,  and  in  it  are  arranged  small 
hinged  doors  which  are  operated  as  ventilators.  This  top  does  not 
contain  a  dead-air  space.  At  the  bottom  of  the  drier,  on  two  opposite 
sides,  sliding  doors  are  so  arranged  as  to  control  the  inlet  of  air. 
The  inside  of  the  drier  is  covered  with  tin  up  to  the  support  of  the 
bottom  of  the  first  tray.  Three  inches  under  the  first  tray  is  a  piece 
of  sheet  iron  or  tin,  arranged  so  that  it  comes  over  the  top  of  the  stove 
and  prevents  the  hot  air  of  the  stove  from  coming  directly  into  con- 
tact with  the  material  in  the  lower  tray. 

The  trays  are  made  of  strips  of  lumber  2  inches  wide  and  three- 
fourths  of  an  inch  thick  nailed  together  so  as  to  form  a  framework 
3  by  3  feet,  outside  dimensions.  To  this  framework  wire  netting 
of  suitable  mesh  is  fastened  with  staples  and  answers  all  purposes 
except  for  the  drying  of  small  seeds.  Thin  wooden  strips  are  nailed 
around  the  framework  over  the  netting,  forming  a  protection  which 
keeps  the  netting  from  tearing  loose  and  also  supplying  a  means  by 
whiclrthe  tray  can  easily  be  slid  into  and  out  of  the  drier.  The  trays 
are  supported  on  cleats  of  wood  1  inch  thick,  2  inches  wide,  and 
slightly  less  than  3  feet  in  length,  firmly  nailed  to  the  sides  of  the 
drier.  The  drier  is  designed  to  be  used  within  a  room  or  shed  where 
it  is  protected  from  the  elements. 

By  proper  manipulation  of  the  air  inlet  and  of  the  ventilators 
a  drier  constructed  as  outlined  will  give  excellent  service  at  little 
expense. 

The  total  drying  area  of  this  type  of  drier  is  approximately  132 
square  feet,  and  it  will  accommodate  75  pounds  of  green  leaf  drug, 
such  as  belladonna  or  henbane.  The  capacity  of  the  drier  when 
filled  with  roots,  such  as  burdock  or  dandelion,  is  approximately  150 
pounds  of  green  material.  The  length  of  the  period  of  drying  and 
the  oil  consumption  will  depend  on  the  nature  of  the  material  to  be 
dried,  the  temperature  of  the  air,  and  the  degree  of  heat  from  the 
stove.  Experience  will  soon  teach  the  attendant  how  to  operate  the 
stove  and  the  vents  in  the  drier  so  as  to  obtain  the  proper  rate  of 
ing  at  the  minimum  expense  of  time  and  fuel. 


drying 
Ppor 


LARGE-TYPE  DRIER. 


For  operators  drying  as  much  as  several  hundred  pounds  of  green 
crude  drugs  a  day  a  large  commercial-sized  drier  must  be  provided. 
A  very  satisfactory  type  of  drier,  that  wall  dry  in  approximately 
24  hours  750  pounds  of  leaf  drug,  such  as  belladonna  or  henbane, 
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or  1,500  pounds. of ;i pot  dVug,  such  as  burdock  or  dandelion,  is  illus- 
trated in.fig'Ure  5.  This  c[rier  is  in  operation  at  the  present  time, 
and  is  giving  yerysatisfactoi.-yrpsalts,  both  as  to  the  appearance  of 
the  finished  product  and  the  cost  of  the  operation. 

A  drying  house  that  will  accommodate  approximately  1,000  pounds 
of  green  leaf  drugs  or  a  correspondingly  larger  weight  of  green 
roots  is  illustrated  in  perspective  in  figure  6.  This  drying  house 
is  14  feet  6  inches  in  length,  11  feet  wide,  and  10  feet  2  inches 
in  height  to  the  eaves.  The  end  walls  of  the  house  are  con- 
structed of  the  usual  2  by  4  studs,  sealed  on  the  outside  with 
f-inch  ship-lap  and  on  the  inside  with  |-inch  tongue-and-groove 
lumber.     Building  paper  is  nailed  to  the  2  by  4  inch  studs,  both 

on  the  outside  and 
the  inside,  before 
putting  on  the  board- 
ing. The  interior  of 
the  drier  is  cpt  into 
six  compartments  by 
partitions  that  ex- 
tend from  the  floor 
to  the  line  of  the 
eaves.  The  partition 
that  extends  length- 
wise through  the 
center  of  the  build- 
ing is  constructed  of 
2  by  4  inch  studs,  to 
which  is  nailed  f-inch  tongue-and-groove  lumber,  making  the 
total  width  of  the  partition  5^  inches.  The  partitions  that  extend 
crosswise  of  the  building  are  constructed  of  2  by  4  inch  studs  so 
spaced  in  a  staggered  row  as  to  make  an  8-inch  partition  over  all 
after  the  f-inch  tongue-and-groove  lumber  has  been  nailed  on. 
These  8-inch  partitions  are  made  thus  wide  to  allow  the  easy  opening 
of  the  heavy  door  of  any  one  compartment  without  interfering  with 
the  adjoining  compartment.  If  the  partitions  are  narrower,  the  door 
of  the  compartment  can  not  be  made  to  swing  open  a  sufficient  dis- 
tance to  allow  the  removal  of  the  trays  without  first  opening  the  door 
of  the  adjoining  compartment  on  the  side  nearest  the  door's  hinges. 
Each  of  the  six  compartments  is  4  feet  1  inch  by  5  feet  1  inch,  inside 
measurements.  The  top  of  each  compartment  is  floored  over  with 
f-inch  ship-lap  or  tongue-and-groove  lumber  on  the  upper  side  of 
the  2  by  6  inch  stringers  which  form  part  of  the  framework  of 
the  building.  Hinged  doors  3  by  3  feet  are  set  into  this  flooring 
over  each  compartment  and  so  arranged  as  to  be  easy  of  manipu- 
lation by  means  of  pulleys,  with  a  rope  which  is  run  to  the  out- 


FiG.  5. — Drying  house  constructed  for  both  air-drying  and 
artificial  heat. 
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side  of  the  buildinj?.  The  flow  of  air  through  the  material  can 
be  partially  controlled  by  regulating  these  doors.  The  floor  of 
the  entire  building  is  composeil  of  wire  screen  of  quarter-inch  mesh 
nailed  to  2  by  G  inch  stringei-s,  conveniently  spaced  so  as  to  sup- 
port the  partitions  and  also  form  part  of  the  framework  of  the 
building. 


Iic.  6. — Plan  of  a  commercial-size  drier  in  perspective.     The  arrangement  of  the  trays 
'■  is  shown  in  one  compartment.     The  side  roof  on  the  right  is  not  shown. 

[The  compartments  are  large  enough  to  accommodate  trays  4  by  5 
et  in  size,  outside  dimensions,  and  each  compartment  holds  17  trays 
placed  one  above  another,  6  inches  being  allowed  from  center  to 
I  center  of  the  tray  supports.  This  is  as  great  a  number  as  can  con- 
I  veniently  be  loaded  and  placed  in  the  drier  and  is  also  the  maximum 
j  number  which  will  permit  proper  drying  without  slowing  down  the 
I   drying  on  the  upper  trays.    The  trays  are  supported  in  the  drier  on 
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strips  2  by  2  inches  by  6  feet,  securely  nailed  to  the  side  walls  of  the 
compartments. 

The  door  of  each  compartment  is  made  to  fit  snug  against  the 
frame,  having  a  bevel  edge  which  meets  a  similar  bevel  on  the  door 
frame.  Strips  of  felt  nailed  on  this  bevel  help  to  make  a  tight  union 
between  the  door  and  the  frame.  The  door  is  constructed  of  two 
thicknesses  of  tongue-and-groove  lumber  nailed  together  diagonally 
to  give  strength  and  with  a  double  layer  of  building  paper  between 
the  two.  A  door  thus  constructed  will  be  approximately  1|  inches 
thick  and  will  be  strong,  owing  to  the  diagonal  construction.  Each 
door  is  supported  on  three  5-inch  strap  hinges  securely  screwed  or 
bolted  on.  Two  or  more  bolt  locks  or  locks  similar  to  those  used  on 
cold-storage  ice-room  doors  keep  the  door  tightly  closed  while  the 
drier  is  in  operation. 

A  fixed  ventilator  is  constructed  in  the  roof,  as  shown  in  figure  6. 
This  ventilator  allows  the  ready  exit  of  the  warm  moisture-laden  air 
after  it  has  passed  through  the  stack  of  filled  trays  and  the  control 
door  in  the  ceiling  over  each  compartment.  Wire  of  any  convenient 
mesh  is  nailed  on  the  inside  of  the  fixed  ventilator,  to  prevent  the  en- 
trance of  birds  or  small  animals.  The  roofs  of  the  building  and  of 
the  ventilator  are  covered  with  a  good  grade  of  roofing  paper,  metal 
roofing,  or  shingles,  as  may  be  convenient  or  desired. 

The  drying  house  is  so  designed  that  a  roof  is  built  on  either  side 
of  the  building,  extejading  out  from  the  building  at  least  6  feet.  This 
roof  has  a  very  slight  slope,  so  that  at  the  outer  or  eaves  side  it  will 
not  interfere  with  the  removal  of  the  top  tray.  These  roofs  serve  to 
keep  rain  and  sun  off  the  contents  of  the  trays  as  they  are  being 
filled  or  emptied.  It  will  be  noted  (fig.  5)  that  the  roof  of  the  build- 
ing proper  extends  over  a  sufficient  distance  to  make  a  cover,  und€r 
which  the  trays  are  filled  and  emptied.  This  arrangement,  while 
satisfactory,  is  wasteful  of  material  and  space,  for  not  all  the  space 
from  the  top  of  the  trays  to  a  point  directly  above  the  doors  on  the 
roof  is  utilized.  In  the  particular  drying  house  illustrated  in  figure  5 
the  space  not  occupied,  because  of  the  design  of  the  building,  amounts 
approximately  to  35  per  cent  of  the  cubic  capacity  of  the  entire 
building.  This  waste  space  is  saved  in  the  design  illustrated  in 
figure  6. 

The  heating  arrangement  for  the  drying  house  consists  of  a  hot- 
air  furnace.  This  is  placed  beneath  the  center  of  the  building  in  a 
cellar  or  basement,  and  hot-air  pipes  run  from  the  furnace  to  the 
center  of  each  compartment.  Pipes  8  inches  in  diameter  supply  heat 
to  the  middle  compartments,  while  the  end  compartments  are  sup- 
plied by  12-inch  pipes.  Over  the  outlet  of  each  hot-air  pipe  a  piece 
of  sheet  iron  2  by  2  feet  is  placed  about  6  inches  from  the  floor  level. 
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is  deflects  the  stream  of  heated  air  and  causes  it  to  spread  through- 
out the  compartment.  It  also  keeps  the  hot  air  from  comin<r  into 
direct  contact,  with  the  material  in  the  first  tray.  Each  hot-air  dis- 
tributing pipe  is  fitted  with  a  damper,  by  means  of  which  the  op- 
erator can  regidate  the  flow  of  heated  air  supplied  to  each  com- 
partment and  close  off  the  heat  from  any  compartment  when 
desired.  The  smoke  flue  extends  from  the  furnace  to  one  end  of  the 
building,  where  it  makes  a  half  turn  and  enters  the  chimney  on  the 
opposite  end.  By  extending  the  flue,  as  indicated,  considerable  heat 
is  obtained  by  radiation  which  otherwise  would  be  lost.  The  nature 
of  the  floor  under  the  compartments  permits  the  easy  utilization  of 
the  heat  from  the  flue  as  well  as  the  heat  which  radiates  from  the 
body  of  the  funiace.  A  suitable  cold-air  intake  runs  from  the  fur- 
nace to  the  outside  of  the  ba.sement.  The  chimney  is  constructed  of 
brick,  hollow  tile,  clay  drain  pipe,  or  any  suitable  material. 

The  basement  is  of  the  same  size  as  the  building,  outside  dimen- 
•  iis.     The  walls  are  thick  enough  to  make  a  substantial  structure, 
and  may  be  built  of  any  suitable  material,  although  concrete  is  to  be 
preferred.     There  is  enough  space  for  the  furnace  and  for  the  stor- 
age of  a  small  (juantity  of  coal. 

The  drying  house  illustrated  in  figure  5  is  on  a  hillside.  This 
allows  for  the  construction  of  a  basement  with  low  cost  for  excavation 
and  also  permits  ready  access  from  the  ground  level  to  the  drying 
trays.  If  no  such  natural  advantage  can  be  utilized,  the  drying  house 
can  be  place<l  over  an  excavation  sufficiently  deep  to  bring  the  floor 
of  the  building  approximately  8  inches  above  the  ground  level,  and 
a  stairway  can  be  built  in  an  excavation  that  leads  to  a  door  set  in 
the  wall  of  the  basement.  A  covering  similar  to  the  outside  cellar 
door  of  a  dwelling  house  prevents  rain,  snow,  or  refuse  from  entering 
the  stairway  and  also  tends  to  prevent  the  loss  of  heat  by  radiation. 

DRYING  TRAYS. 

Trays  suitable  for  use  in  a  drying  house  like  the  one  just  described 
are  easily  constinicted.  They  are  4  by  5  feet,  outside  measurements, 
and  consist  of  a  framework  of  f-inch  wooden  strips  2f  inches  wide, 
with  an  additional  similar  wooden  strip  nailed  crosswise  midway  of 
the  longest  side  of  the  tray.  The  bottom  is  a  screen  of  any  small 
mesh.  For  most  drugs  ;i-inch  mesh  is  desirable,  but  where  seeds  are 
to  be  dried  a  smaller  mesh  is  necessary ;  a  mesh  greater  than  quarter 
inch  is  not  reconmiended.  After  the  screen  bottom  has  been  stapled 
to  the  framework  a  strip  of  wood  three-quarters  by  three-quarters  of 
an  inch  is  nailed  over  the  edge  of  the  screen  and  into  each  side  and  end 
of  the  frame.  This  strip  not  only  protects  the  edge  of  the  screen  but 
also  acts  as  a  shoe  for  the  tray,  making  it  slip  readily  on  the  supports 
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nailed  to  the  side  of  the  drjdng  compartment.  To  strengthen  the 
tray,  small  strips  of  iron  may  be  nailed  across  each  comer.  The 
lumber  used  for  trays  should  be  light  and  well  seasoned. 

A  tray  constructed  as  outlined  contains  approximately  18.6  square 
feet  of  drying  area.  With  17  trays  in  each  compartment  and  6  com- 
partments in  the  drying  house,  there  are  about  1,900  square  feet  of 
drying  area  in  a  building  like  that  in  figure  6.  Each  square  foot  of 
drying  surface  accommodates  about  half  a  pound  of  fresh  leaf  drug 
or  1  pound  of  fresh  root  drug. 

MANAGEMENT. 

The  regulation  of  a  drier  is  chiefly  a  matter  of  control  of  the  heat 
and  the  flow  of  air.  In  using  the  hot-air  furnace  both  heat  and  flow 
of  air  are  controlled  as  one,  since  the  flow  of  air  is  increased  or  de- 
creased with  the  raising  or  lowering  of  the  temperature.  The  rate 
of  heating  necessary  to  dry  any  particular  drug  is  learned  only 
through  experience.  A  broad  general  rule,  however,  is  to  use  ex- 
tremely low  heat  on  drugs  in  which  the  value  depends  upon  a  volatile 
constituent,  a  very  moderate  heat  on  ordinary  leaf  and  herb  drugs, 
and  a  moderate  heat  on  root  and  bark  drugs.  Never  employ  the 
highest  temperature  at  the  beginning  of  drying,  but  start  with  a  low 
temperature  and  gradually  increase  up  to  the  desired  degree.  At 
no  time  is  it  desirable  to  employ  a  high  temperature. 

CARE  OF  DRIED  CRUDE  DRUGS. 

After  the  crude  drugs  are  dried  they  should  be  marketed  as  soon  as 
convenient.  It  rarely  pays  to  hold  drugs  in  storage  for  any  extended 
length  of  time. 

A  very  convenient  method  for  packing  the  dry  drug  materials  is  to 
bale  them  in  an  ordinary  paper-baling  machine.  The  bales  should  be 
wrapped  in  burlap  and  stored  in  a  moderately  cool,  dark  place. 
Wien  the  drug  is  first  removed  from  the  drying  house  it  should  be 
allowed  to  remain  for  several  days  before  baling  on  a  clean  floor  or 
in  any  clean  bin  protected  from  the  light.  During  this  period  it  will 
take  up  moisture  from  the  atmosphere  and  become  less  brittle  and 
easier  to  handle.  Crude  drugs  can  be  packed  in  burlap  sacks,  in 
boxes,  or  in  barrels.  Paper  cartons  are  often  used  to  hold  the  baled 
drug.  The  bale  neatly  wrapped  in  burlap  is  the  cheapest  and  most 
practicable  form  of  preparation  for  shipment. 


FXrmers'Bulletin  .l23T/r\.., 

XfaitBd  States  Dopartmont  of  A^<aJVt\ii»     '  .• . 


aai 


Hints 

for  the 

Farmer 


Contribution  from  the  Bureau  of  Markets 

GEORGE  LIVINGSTON,  Chief 

Washington,  D.  C.  Issued  October,  1921 


SEED  MARKETING  HINTS  FOR  THE 
FARMER. 


QEORGK  (\    KULER, 

Specialiftt  in  Marketing  Seedg. 


CONTENTS. 


Th««  importance  of  seeds 8 

P"  pnrntlon  of  seed  for  market 5 

Thmshlii); 8 

Cloanin;: 6 

SuckliiL'  7 

SjiiupliiiL:  H 

Ti>stiiii;  S 

Tiik'K'iiit:  9 

Sturlun 0 

Selling  seeds 11 

Where  to  sell 11 


Page. 
Selling  8eed»— Contlnu(>d. 

When  to  sell _—  13 

How  to  sell _  18 

Ruyint;  8e<>d8 . 14 

General  »ourc»'« 14 

Surplus  producing  aroas 14 

Seedspion _  24 

When  to  buy                                __  28 

What  to  buy 29 

IIow  to  buy 30 

Summary 30 


THE  IMPORTANCE  OF  SEEDS. 

SEEDS  ARE  PERHAPS  of  more  importance  to  the  agriculture 
of  this  country  than  anything  else  the  farmer  handles.  Never- 
theless no  subject  on  agriculture  of  such  relative  importance  has  been 
so  neglected  as  that  of  seed  marketing.  The  farmer  is  virtually 
interested  in  this  subject  because  in  the  cycle  around  which  seeds  go 
from  the  time  they  are  harvested  until  they  are  planted,  he  is  both 
seller  and  buyer,  or,  in  other  words,  producer  and  ultimate  consumer. 
It  has  been  estimated  that  more  than  14,000,000,000  pounds  of  seeds, 
exclusive  of  seed  potatoes,  seed  sugar  canes,  and  other  vegetative 
planting  stocks  are  sown  or  planted  annually  in  this  country.  Even 
a  small  improvement  in  the  quality  of  seeds  planted  would  result  in 
larger  crops  at  little  or  no  additional  expense  or  in  the  same  pro- 
duction on  a  smaller  acreage.  Although  soil  and  climatic  conditions 
bej^ond  the  farmer's  control  determine  to  a  large  extent  the  quality 
of  seeds,  a  small  improvement  can  be  accomplished  by  means  that 
are  more  or  less  under  his  control.  Better  thrashing  and  hulling, 
recleaning,  etc.,  which  will  tend  to  improve  the  quality  of  seeds,  will 
be  discussed  later.  Better  marketing  methods  make  the  seed  crop 
more  profitable  and  tend  to  recruit  the  ranks  of  the  comparatively 
small  number  of  farmers  who  make  a  specialty  of  growing  field 
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seeds.  Ordinarily  the  specialist,  whether  he  be  a  doctor  who  confines 
himself  to  nervous  diseases,  a  lawyer  who  confines  himself  to  certain 
kinds  of  cases  in  civil  law,  or  a  farmer  who  each  year  sets  aside  an 
acreage  for  seed  production  and  regards  his  seed  crop  as  more  than 
a  mere  side  issue,  is  more  skilled  in  his  own  particular  undertaking 
than  is  the  one  whose  interests  and  work  are  numerous  and  diverse. 
It  would  not  be  advisable  for  too  many  farmers  to  engage  in  seed 
production,  because  the  supply  of  seeds  of  most  agricultural  crops  is 
usually  equal  to  or  slightly  in  excess  of  the  demand.  Many  farmers 
who  are  raising  seeds  could  produce  something  else  more  profitably, 
and  much  seed  is  produced  that  should  never  be  sown,  but  is  used. 

This  bulletin  is  intended  primarily  to  assist  the  mass  of  farmers 
in  using  better  seed-selling  and  purchasing  methods  rather  than  to  be 
of  specific  help  to  those  farmers  who  specialize  in  seed  production. 
To  the  latter,  however,  the  general  principles  to  be  described  will  be 
quite  as  applicable  as  to  the  rank  and  file  of  farmers. 

The  question  has  often  been  asked :  "  Why  is  it  that  every  farmer 
does  not  raise  and  plant  his  own  seeds  and  thereby  save  for  himself 
the  profit  others  usually  derive  in  selling  him  seeds  ?  "  Briefly,  some 
of  the  reasons  are  as  follows :  (1)  His  fields  may  be  foul  with  noxious 
weeds;  (2)  soil,  climatic,  and  other  conditions  on  his  farm  may  be 
unfavorable  for  seed  production  in  a  given  year;  (3)  altitude,  lati- 
tude, or  rainfall  in  his  locality  may  preclude  the  production  of  a 
particular  kind  of  seed  in  any  year;  (4)  he  may  be  able  to  buy  better 
seeds  at  a  lower  cost  than  can  be  produced  in  his  locality;  (5)  he 
may  find  it  more  profitable  to  grow  a  crop  for  hay  or  forage  pur- 
poses than  for  seed  production;  (6)  he  may  not  have  the  facilities 
for  harvesting,  cleaning,  curing,  or  otherwise  preparing  his  seed 
for  planting  purposes;  (7)  he  may  need  seed  of  a  crop  that  has  not 
been  grown  by  him  for  several  years,  if  ever  at  all;  and  (8)  he  may 
have  to  replant  his  fields  either  with  the  same  kind  of  seed,  his  sup 
ply  of  which  may  have  been  exhausted  with  the  first  planting,  or  witt 
seed  of  some  catch  crop. 

In  general,  farmers  obtain  their  seed  from  three  sources,  namely 
from  their  own  farms,  from  other  farmers,  or  from  dealers.  The  per 
centage  that  is  obtained  from  each  of  these  three  sources  varies  con 
siderably  with  the  kind  of  seed  under  question  and  the  locality  when 
the  seed  is  planted.  The  Bureau  of  Markets  of  the  Department  o: 
Agriculture  made  an  extensive  survey  in  this  connection  and  pub 
lished  detailed  figures  relative  to  it  in  the  Seed  Reporter  for  July 
and  October,  1919.  The  following  table  gives  percentages  of  each 
of  five  important  classes  of  seeds  that  indicate  the  relative  importance 
of  the  sources  from  which  farmers  in  various  geographical  divisions 
obtain  these  seeds. 
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PREPARATION  OF  SEED  FOR  MARKET. 
THRASHING. 

In  view  of  tlie  fa(<  that  there  generally  is  a  better  demand  and,  of 
course,  a  liipher  price,  for  seed  of  fancy  quality  than  for  seed  of  in- 
ferior quality,  it  Iwhooves  the  farmer  to  do  whatever  he  can  to  im- 
pix)ve  the  (|uality.  Some  of  the  factors  commonly  considered  in  de- 
termininj:^  the  quality  of  seed  are  color,  size,  plumpness,  and  purity. 
Although  climatic  conditions  at  and  subsequent  to  harvest  time  not 
under  the  control  of  the  farmer  may  aflfect  the  quality  of  the  seed, 
other  factors,  such  as  manner  of  thrashing  and  cleaning,  that  are 
more  or  less  under  his  control  may  have  even  a  greater  effect  upon 
quality.  Except  in  regions  where  the  production  of  a  given  kind  of 
seeil  is  large  and  special  thrashing  or  hulling  machines  are  available, 
the  farmer  usually  has  to  rely  on  the  common  thrashing  machine, 
possibly  with  some  special  attachments,  for  thrashing  his  seed. 

Clover  and  grass  seeds  are  generally  considered  more  difficult  to 
thrash  than  grain.  The  proper  adjustment  of  concaves  and  air- 
control,  and  the  selection  of  screens  or  sieves  vary  considerably  with 
the  kind  and  condition  of  the  seed  to  be  thrashed.  In  thrashing 
clover  seed,  the  concaves  should  be  so  adjusted  that  all  of  the  seeds 
are  removed  from  the  hulls,  whereas  in  the  case  of  timothy  care 
should  be  exercised  to  prevent  as  much  as  possible  the  removal  of 
the  thin,  papery-like  hulls  from  the  kernels,  because  timothy  seed 
without  the  hulls  normally  sells  at  a  lower  price  than  seed  with  the 
hulls.  In  thrashing  sorghums,  broom-corn  millet,  and  many  other 
kinds  of  seeds  the  concaves  should  be  as  far  from  the  cylinder  as 
possible  without  allowing  too  much  of  the  seed  to  pass  unthrashed 
into  the  straw  pile,  otherwise  many  of  the  seeds  may  be  cracked  or 

(broken,  and  subsequent  thorough  recleaning  made  impossible  or  ex- 
pensive. Special  seed  recleaning  attachments  on  thrashing  machines 
are  highly  desirable  and  are  not  expensive  and  the  farmer  should  en- 
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deavor  to  have  them  used.  Sieves  of  the  right  size  intended  for  small- 
seed  cleaning  purposes  and  adjusted  properly,  and  careful  regulation 
of  the  air-blast  increase  the  effectiveness  of  the  work  done  by  the 
common  thrashing  machine  where  special  machines  are  not  available. 


CLEANING. 


About  75  per  cent  of  the  farmers  who  make  a  practice  of  producing 
seed  in  surplus  quantities  whenever  climatic  conditions  are  favorable 


Fig.  1. — Seed-cleaning  machine :  A,  Hopper  filled  with  country-run  timothy  seed ;  B, 
coarse  screen  which  is  agitated  back  and  forth  longitudinally ;  C,  straw-spout  for 
carrying  off  straw,  sticks,  large  weed  seeds,  etc.,  which  are  too  long,  wide,  or  thick 
to  pass  through  coarse  screen  B ;  D,  fine  screen  which  is  agitated  back  and  forth 
longitudinally  ;  E,  pan  onto  which  small  weed  and  other  small  foreign  seeds,  sand,  and 
other  fine  particles  fall  after  passing  through  fine  screen  D ;  F,  screenings-spout  for 
carrying  off  fine  material  that  falls  on  pan  E ;  G,  timothy  seed  which  after  passing  over 
fine  screen  D  drops  to  floor  or  box  under  fan  K ;  H,  dust,  chaff,  and  light  shriveled  seeds 
that  are  blown  out  through  dust  hood  L  by  the  draft  of  air  from  fau  K  ;  K,  fan  for 
separating  chaff  and  light  foreign  seeds  from  timothy  seeds  as  they  drop  from  fine 
screen  D  to  air  shaft  M  ;  L,  dust  or  chaff  hood ;  M,  air  shaft ;  N,  eccentric  for  giving 
end  or  longitudinal  shake  to  the  two  screens,  thereby  aiding  in  the  cleaning  of  the 
seed  ;  O,  adjustment  for  regulating  the  flow  of  seed  from  the  hopper. 

clean  the  seed  before  selling  it.  A  much  smaller  percentage  of  the 
farmers  who  seldom  produce  surplus  quantities  clean  their  seed.  The 
cleaning,  if  any,  that  the  average  farmer  gives  his  seed  merely  removes 
dirt,  chaff,  and  weed  and  other  foreign  seeds  that  are  much  larger  or 
smaller  or  much  heavier  or  lighter  than  the  kind  of  seed  that  is  being 
cleaned.  Such  seed  must  be  recleaned  by  the  seedsman  before  being 
offered  for  sale.    Although  it  would  be  impracticable  for  a  farmer  to 
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maintain  a  battery  of  cleaning  machines  as  many  semlsmen  do,  it 
would  seem  advisable  for  more  farmers  in  the  <rrass  and  clover  seed 
produ(in«r  sections  to  own  either  individually  or  jointly  a  seed-cloan- 
ing  mill.  An  efficient  one  can  be  Imught  for  $40  to  $50,  including 
a  set  of  screens.  Figure  1  illustrates  a  type  of  mill  that  is  simple  and 
well  adapted  for  cleaning  grass  and  clover  seeds;  it  may  also  be 
used  for  cleaning  corn,  wheat,  oats,  etc.,  by  means  of  different  com- 
binations of  screens  and  changes  in  the  adjustment  of  the  air-control. 


Fig.  2. — Properly  and  Improperly  tied  bags. 


SACKING. 

The  attractiveness  of  the  package  or  container  adds  much  to  the 
-alabilit}'  of  an  article.  The  progressive  seedsman  realizes  this  and 
generally  uses  new,  16-ounce,  2-bushel  cotton  bags  of  some  standard 
make  for  grass,  clover,  and  vegetable  seeds.  The  top  of  the  bag 
should  be  sewed  instead  of  tied.  Unless  the  sewing  is  done  by  ma- 
chinery a  curved  bag-sewing  needle  costing  5  or  10  cents  is  used. 
Whenever  second-hand  bags  are  used  considerable  care  is  exercised 
in  patching  or  sewing  up  all  holes,  and  if  the  bag  is  tied,  it  usually 
is  done  in  two  places.  Seed  is  too  frequently  shipped  in  damaged 
bags,  the  larger  holes  being  stopped  up  by  corn  cobs,  sticks,  wads  of 
paper,  etc.,  or  the  cloth  around  the  hole  gathered  up  and  tied.  A 
hand-sewed  (A)  and  a  properly  tied  bag  (B),  together  with  one  that 
is  tied  improperly  (C),  are  illustrated  in  figure  2. 
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Fig.  3. — Seed    trier  or  sampler. 

A  5  or  6-incli  trier  costs  about 
$1.50,  and  if  carefully  used  will 
not  injure  a  cotton  bag.  The 
trier  is  inserted  its  full  length 
into  the  bag  with  the  large  open 
end  of  the  trier  inclined  down- 
ward so  that  the  seed  will  run 
out  of  the  trier.  When  enough 
seed  has  been  obtained  for  a 
sample  the  trier  is  pulled  out 
and  the  small  opening  in  the 
bag  is  closed  easily  by  drawing 
the  point  of  the  trier  lightly 
across  the  opening  a  few  times. 


SAMPLING. 

In  obtaining  samples  of  seed  offered 
for  sale  or  for  which  a  purity  or  germina- 
tion test  is  desired,  an  inexpensive  handy 
device,  known  as  a  seed  trier  or  sampler 
and  illustrated  in  figure  3,  facilitates  the 
work  considerabfy.  A  sample  should 
represent  accurately  the  bulk  of  the  seed 
from  which  it  is  taken.  During  ship- 
ment, or  even  after  standing  for  any 
length  of  time,  the  smaller  and  heavier 
seeds  show  a  tendency  to  work  downw^ard 
in  the  bag,  bin,  or  other  container.  There- 
fore, in  drawing  a  representative  sample 
from  a  bag  it  is  advisable  to  insert  the 
trier  in  the  top,  middle,  and  bottom  of 
each  bag  or  in  multiples  of  5  or  10  bags, 
if  the  lot  is  a  large  one.  The  successive 
samples  that  have  been  drawn  should  be 
mixed  thoroughly  so  that  a  smaller  com- 
posite sample  may  be  obtained  therefrom 
which  will  represent  accurately  the  bulk 
of  the  seed  sampled. 

TESTING. 

The  farmer  should  test  his  seed,  or 
have  it  tested,  for  purity  and  germina 
tion  whether  it  is  offered  for  sale  or  used 
on  his  own  farm.  In  making  a  purity 
test  it  is  customary  to  determine  the  per 
centage  of  (1)  pure  seed,  (2)  inert  matter 
such  as  dirt,  chaff,  and  broken  seeds,  and 
(3)  foreign  seeds,  including  weed  and 
other  seeds.  A  sample  varying  in  weight 
from  1  to  100  grams  or  more  (a  tea 
spoonful  for  the  clovers  and  small-seeded 
grasses,  a  tablespoonful  for  the  grass 
seeds,  and  a  considerably  larger  amount 
for  cereal  grains),  depending  upon  the 
size  of  the  seed  being  examined,  is  usually  j 
taken.  In  making  a  germination  or  via- 
bility test  to  determine  the  joercentage  of 
seeds  that  will  grow,  usually  two  lots  of 
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liM)  seeds  each  are  placed  on  or  between  blotting  paper,  Canton  flan- 
nel, etc.,  and  kept  in  a  room  or  chamber  at  a  temperature  of  00°  to  80° 
F.  for  3  to  28  days,  dependin*r  upon  the  kind  of  seed  being  tested.* 
Samples  for  purity  and  germination  tests  may  be  sent  to  the  Seed 
Lal>oratory  of  the  Department  of  Agriculture  at  Washington,  D.  C, 
or  to  the  nearest  Branch  Seed  Lal)oratory  located  at  the  following 
points,  Lafayette,  Indiana:  Columbia,  Missouri;  College  Staticm, 
Texas;  Corvallis,  Oregon;  and  Sacramento,  California. 

TAGGING. 

Ever}^  lot  of  seed  should  be  tagged  or  labeled  immediately  after 
thrasliing  to  distinguish  it  from  other  lots  of  a  different  variety, 
strain,  (juality,  etc.  Space  should  In?  provided  on  one  side  of  the  tag 
for  recording  the  purity  and  gennination  tests,  and  such  other  in- 
formation as  is  necessary  or  desirable^  and  cm  the  other  side  for  the 
name  and  addi-ess  lines  of  buyer  and  of  grower.  Some  States  rwjuire 
only  a  statement  of  the  kind  and  purity  of  the  seed,  together  with  the 
name  and  address  of  the  vender.  If  the  grower  is  certain  that  he 
will  not  offer  his  seed  for  sale  outside  his  own  State,  it  is  not  necessary 
for  him  to  provide  space  for  more  information  than  is  required  in 
that  State.  Information  regarding  the  requirements  of  the  various 
States  may  be  obtained  upon  application  to  the  State  Experiment 
Station  or  State  Board  of  Agriculture.  In  order,  however,  to  make 
the  tag  as  adaptable  as  possible  for  use  in  all  States  without  increas- 
ing the  cost  materially,  space  should  be  provided  for  stating  the  per- 
( outages  of  pure  seed,  inert  matter,  and  foreign  seed;  names  and 
number  or  percentage  of  noxious  weed  seed ;  germination  percentage, 
date  of  germination  test ;  State  or  county  where  seed  was  grown,  and 
the  year  when  grown.  A  suggested  foi-m  of  tag  which  would  comply 
with  the  tagging  or  labeling  requirements  of  practically  every  one  of 
the  38  State  seed  laws  -  is  illustrated  in  figure  4. 

STORING. 

Some  seeds  such  as  corn  and  certain  vegetable  seeds  usually  must 
be  cured  or  dried,  either  naturally  or  artificially,  before  they  may  be 
stored  safely.  In  general  any  kind  of  seed  that  contains  a  high  per- 
centage of  moisture  when  harvested  will  mold  and  deteriorate  in 
germination  if  allowed  to  remain  undisturbed  in  a  deep  pile  without 

1  The  manner  of  conducting  these  tests  is  explained  fully  in  U.  S.  Department  of  Agri- 
culture, Farmers'  Bulletin  No.  428  ;  Testing  Farm  Seeds  in  the  Home  and  in  the  Rural 
School,  by  F.  H.  Hillman.     1911, 

'  Up  to  September,  1921,  the  following  States  had  seed  laws :  Ariz.,  Calif.,  Colo.,  Del., 
Idaho,  111.,  Ind.,  Iowa,  Ky.,  La.,  Me.,  Md.,  Mich.,  Minn.,  Mo.,  Mont.,  Nebr.,  N.  H.,  N.  J., 
N.  Mex.,  N.  Y.,  N.  C,  N.  Dak.,  Ohio,  Okla.,  Greg.,  Pa,,  S.  C,  S.  Dak.,  Tenn.,  Tex.,  Utah, 
Vt.,  Va.,  Wash.,  W.  Va.,  Wis.,  and  Wyo. 

56834°— 21 2      . 
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free  access  of  air.  The  stage  of  maturity  of  the  seed  when  harvested, 
moisture  content  when  stored,  and  ventilation  of  the  building  where 
stored  must  be  carefully  considered  preparatory  to  storing  seed. 
Many  farmers  find  it  profitable  to  place  their  seed  corn  on  racks  or 
suspend  it  on  wire  hangers  so  that  the  ears  do  not  touch  one  another, 
and  further  to  facilitate  drying  by  means  of  stoves,  fans,  or  air  ducts. 
The  interior  of  a  farmer's  seed  corn  drying  house  is  shown  in  figure  5. 
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Fig.  4. — Seed  tags  (front  and  back),  two-thirds  natural  sizo. 

Unless  a  farmer  wishes  to  engage  extensively  in  the  business  of 
seed  production,  it  probably  would  not  pay  him  to  erect  a  special  seed 
house.  Usually  there  are  one  or  more  buildings  on  the  farm  which 
are  suitable  for  storing  seed.  A  dry,  well-ventilated  place  such  as  a 
granary  should  be  chosen  and  the  seed,  if  in  bulk,  should  not  be  piled 
too  deep.  In  most  cases  it  probably  is  advisable  to  store  seed  in  bags 
piled  neatly  with  the  lowermost  layer  raised  off  the  floor  by  strips 
of  wood.  Precautionary  measures  should  be  taken  against  rodents, 
and  if  many  weevil  or  other  insects  are  working  in  the  seed  it  may  be 
advisable  to  fumigate  with  carbon  disulphid." 


2  See  U.  S.  Department  of  Agriculture,  Farmers'  Bulletin  No.  799 ;  Carbon  Disulphid 
as  an  Insecticide,  by  W.  E.  Hinds.     1917. 
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SELLING  SEEDS. 

WHERE  TO  SELL. 

Tlie  farmer  who  has  produced  a  surplus  of  seed  may  sell  it  to  any 
one  of  the  following::  (1)  His  neij^hbors,  (2)  other  farmers  through 
advertising,  correspondence,  etc.,  (3)  local  shippers,  (4)  traveling 
seed  buyers,  (5)  distant  seedsmen  by  mail,  and  (0)  by  advance  grow- 
ing ccmtract.    In  reply  to  questionnaires  sent  out  by  the  Bureau  of 
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Markets  2,400  growers  scattered  throughout  the  United  States  sub- 
mitted data  which  are  summarized  in  Table  2. 

TAiJiJi:  '2. — Percentage  of  growers  using  various  agencien  in  selling  seeds. 
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2 

From  the  figures  in  Table  2  it  is  apparent  that  the  farmer  sells 
more  of  his  seed  to  neighbors,  but  that  he  also  sells  considerable  to 
the  local  shipper.     Distant  seedsmen  by  means  of  their  traveling 
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bu^^ers  and  correspondence  buy  large  quantities  of  seed  direct  from 
farmers.  Although  probably  most  of  the  vegetable  seeds  are  pro- 
duced on  advance  growing  contracts  entered  into  between  large  com- 
mercial vegetable-seed  growers  and  farmers  located  in  more  or  less 
well-defined  areas,  only  a  small  percentage  of  field  seeds  are  dis- 
posed of  by  farmers  in  this  way. 

Which  of  these  agencies  can  be  used  most  profitably  by  the  farmer 
in  selling  his  seed  is  largely  a  local  problem  and  varies  somewhat 
from  year  to  year.  If  one  farmer  alone  in  a  neighborhood  has  pro- 
duced a  certain  kind  of  seed  in  a  given  year,  he  probably  will  find 
it  most  advantageous  to  sell  it  to  his  neighbors  or  to  a  local  dealer 
for  resale  in  the  community.  On  the  other  hand,  if  a  considerable 
number  of  farmers  in  a  locality  have  produced  seed,  and  are  not  in 
the  habit  of  doing  so,  they  will  have  to  look  outside  their  immediate 
vicinity  for  an  outlet  and  may  find  it  feasible  to  pool  their  seed  and 
sell  it  through  their  farm  bureau,  county  agent.  State  marketing 
agent,  or  through  the  various  channels  used  in  other  localities.  In 
sections  that  usually  produce  a  large  surplus  of  certain  kinds  of 
seed,  there  frequently  are  two  or  more  local  shippers,  who  may  or 
may  not  be  acting  as  buying  agents  for  a  like  number  of  seedsmen. 
The  competition  between  them  often  results  in  the  paying  of  higher 
prices  than  elsewhere.  If  the  farmer  believes  that  there  is  no  actual 
competition  between  his  local  shippers,  and  that  they  are  not  paying 
as  much  as  the  seed  is  worth,  it  is  advisable  for  him  to  submit 
samples,  drawn  in  a  manner  already  explained,  to  several  seedsmen, 
including  two  or  more  who  are  not  being  represented  by  the  local 
shippers,  and  to  request  bids  on  these  samples.  If  a  group  of  farmers 
has  a  carload  or  more  of  seed  for  sale  they  frequently  can  induce 
a  distant  seedsman  to  send  a  buyer  to  see  the  seed.  Such  a  buyer  is 
usually  a  good  judge  of  seed  values  and  is  in  a  position  to  pay  maxi- 
mum prices  for  the  quality  offered. 

Some  farmers  obtain  good  results  from  advertising  in  near-by 
county  newspapers  and  in  agricultural  periodicals  which  circulate 
in  sections  of  the  country  that  consume  relatively  large  quantities 
of  the  kind  of  seed  offered  for  sale. 

Various  Federal  and  State  publications  and,  within  recent  months, 
county  newspapers  and  agricultural  periodicals  publish  current  in- 
formation relative  to  the  supply,  demand,  movement,  and  prices  of 
the  important  kinds  of  field  seeds,  when  the  principal  movement  of 
each  kind  from  the  farm  is  taking  place.  The  farmer  who  makes 
use  of  this  information  has  a  better  understanding  of  the  worth  of 
his  seed  and  can  cope  with  the  dealer  on  more  even  terms  than  in 
the  past,  when  the  dealer  was  almost  alone  in  his  knowledge  of  what 
was  going  on  in  the  seed  markets. 
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WHEN  TO  SELL. 

There  is  no  one  l)est  time  at  which  to  dispose  of  seeds.  The  jijeneral 
rule  of  sellinfr  when  the  buyer  is  anxious  to  buy  holds  as  true  in  seed 
transactions  as  in  others.  Ordinarily  seedsmen  are  ea<j:er  to  buy  seed 
as  soon  after  thrashing;  as  possible, especially  if  the  carryover  of  that 
particular  seed  from  previous  years  is  less  than  normal;  further- 
more, there  frequently  is  a  fjood  early  demand  for  certain  kinds  that 
are  sown  in  the  fall  as  well  as  in  the  spring.  Most  lar<;e  seedsmen 
buy  the  bulk  of  their  ^rass  and  clover  seed  before  February  1  and 
make  purchases  after  that  date  to  fill  open  orders  or  to  replenish  low 
stocks.  Frequently  hifrber  prices  may  he  received  after  February  1, 
but  the  grower  runs  considerable  risk  in  not  l^eing  able  to  dispose 
of  his  seed  to  seedsmen  as  late  as  that,  and  consequently  of  beinj^ 
compelled  to  carr>'  it  over  until  the  next  planting  season  or  to  sell 
it  to  some  seedsman,  who  is  willing  to  speculate  on  it,  at  a  price 
usually  considerably  below  current  prices. 

By  keeping  in  touch  with  the  published  seed  market  information 
for  the  entire  country  and  not  focusing  all  of  his  attention  on  local 
conditions,  which  may  l>e  just  the  opposite  from  those  prevailing 
elsewhere,  the  farmer  can  determine  pretty  well  for  himself  when  it 
is  advisable  to  sell  his  seed. 

HOW  TO   SELL. 

•  It  is  customary  for  local  shippers  and  seedsmen  to  pay  cash  for 
seed.  The  seed  shipped  should  be  equal  in  quality,  and  preferably 
identical,  to  the  sample  on  which  the  sale  has  been  based.  If  the  seed, 
upon  arrival  at  the  seedsman's  warehouse  proves  to  be  of  decidedly 
inferior  quality,  it  may  be  refused  or  discounted  by  the  seedsman, 
especially  if  the  market  declines  after  the  transaction.  Therefore  to 
minimize  claims  and  to  foster  good  business  relationship  between 
seller  and  buyer,  extreme  care  in  sampling  should  be  taken  and  the 
seller  and  buyer  should  each  retain  samples,  properly  identified,  for 
I  future  reference  in  case  of  disputes. 

The  seed  should  be  bagged  and  tagged  properly,  as  already  ex- 
plained. If  possible,  the  farmer  should  sell  his  seed  f.  o.  b.  (free 
on  board),  his  station,  so  that  any  subsequent  increases  in  freight 
rates,  losses  in  weight,  or  damage  to  seed  during  shipment  must  be 
assumed  by  the  buyer. 

Most  farmers  prefer  to  sell  their  seed  "  as  it  stands,"  or  "  in  the 
dirt "  without  having  any  dockage  assessed,  because  it  is  easier  for 
them  to  calculate  what  their  returns  will  be  and  disputes  over  the 
amount  of  dockage  are  not  so  apt  to  arise.  The  seed  buyer,  however, 
in  making  his  bid,  takes  into  account  either  by  actual  test  or  by  guess, 
which  may  be  close  or  far  off,  dependent  upon  his  training  and  ex- 
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perience,  the  amount  of  dockage  (dirt,  straw,  weed  and  other  foreign 
seeds),  contained  in  the  seed.  Ordinarily  the  buyer  pays  little  or 
nothing  for  the  dockage,  but  deducts  it  from  the  weight  of  the  seed. 
Instances  have  been  recorded  where  the  dockage  was  actually  worth 
more  than  the  pure  seed  purchased — for  example,  white  clover  seed 
screened  from  country-run  redtop  seed  in  the  fall  of  1916.  If  the 
dealer  should  offer  a  farmer  $15  per  100  pounds  less  10  per  cent 
dockage  for  a  lot  of  red  clover  seed  weighing  (without  the  bags) 
1,000  pounds,  the  total  amount  received  by  the  farmer  would  be 
1,000  pounds— 100  pounds  (10%  of  1,000)  ==900  pounds  at  $15  per 
100  pounds=$135.  This  offer  on  the  lot  would  be  $5  better  than  an 
offer  of  $13  per  100  pounds  "as  it  stands"  or  "in  the  dirt"  with- 
out dockage.  The  best  way  out  of  disputes  arising  over  dockage 
is  to  clean  the  seed  and  not  pay  the  freight,  either  directly  or  in- 
directly, on  the  screenings  it  contains.  A  further  advantage  accruing 
from  cleaning  seed  over  a  good  fanning  mill  is  that  the  clean  seed 
instantly  presents  a  far  better  appearance  to  the  buyer  than  trashy 
and  weedy  seed  does  and  the  buyer  either  consciously  or  uncon- 
sciously is  influenced  to  pay  more  for  it. 

BUYING  SEEDS. 

GENERAL  SOURCES. 

There  are  more  consumers  than  producers  of  seed.  Many  farmers 
produce  enough  seed  to  supply  the  needs  of  hundreds  of  other 
farmers.  The  average  farmer,  therefore,  is  more  interested  in  know- 
ing where  to  buy  seed  than  in  knowing  where  to  sell  it.  The  first 
source  of  supply  to  which  he  commonly  looks  is  his  neighbor  or 
local  dealer.  He  is  more  or  less  familiar  with  the  character  of  the 
weeds  on  his  neighbor's  farm  and  usually  prefers  to  plant  home- 
grown seed.  He  knows  the  local  dealer  and  feels  that  adjustments 
can  be  made  if  the  seed  is  not  satisfactory.  Frequently,  however, 
the  farmer  can  obtain  better  seed  at  a  lower  cost  from  growers  or 
shippers  in  surplus  producing  areas  or  from  distant  seedsmen. 

In  general,  a  heavy  producing  area  of  a  particular  kind  of  farm 
seed  is  also  a  heavy  consuming  area  of  that  seed,  and  in  most  cases  is 
the  area  in  which  relatively  greater  quantities  are  used  than  else- 
where. Many  seedsmen  fail  to  consider  this  fact  and  judge  the  total 
consumption  of  seed  in  various  sections  by  their  own  sales  of  seed 
in  those  sections. 

SURPLUS  PRODUCING  AREAS. 
SEED    GRAINS. 

Normally,  surplus  quantities  of  seed  grains,  such  as  wheat,  oats, 
barley,  rye,  speltz,  etc.,  are  produced  in  localities  that  are  well 
adapted  to  their  culture.    The  Northwestern,  Central,  Southwestern, 
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and  North  Pacific  States  contain  localities  tliat  are  usually  able  to 
make  up  the  seed  grain  shortages  in  other  localities  within  the  same 
geographical  divisions  or  elsewhere.  This  class  of  seed  usually  is 
not  shipped  so  far  from  the  region  of  production  as  grass  and  clover 
-ced  are  because:  (a)  The  soil  and  climatic  conditions  under  which 
seetl  grains  are  grown  ai*e  believed  to  have  a  marked  effect  upon  the 
adaptability  of  such  seed  to  withstand  different  growing  conditions 
elsewhere,  (b)  seed  grains  are  more  bulky  and  a  larger  quantity  of 
seed  per  acre  is  retpiired  than  in  the  case  of  grass  and  clover  seed, 
and  (c)  seed  grains  ai-e  easier  for  the  average  farmer  to  clean  or  have 
cleaned  than  grass  and  clover  see<l. 

CLOVERS   AND   ALFALFA. 

Grass  and  clover  seed  are  produced  in  surphis  quantities,  for  the 
most  part,  in  the  Central  SUites  anil  in  a  few  of  the  States  west  of  the 
Iiocky  Mountains.  Because  hay  or  green  forage  in  the  East  is  worth 
more  than  seed  to  farmers  in  that  section  and  climatic  and  other  con- 
ditions ai*e  not  so  favorable  for  profitable  seed  production  as  in  Cen- 
tral and  Western  States,  comparatively  few  counties  in  the  Eastern 
States  j)roduce  surplus  quantities  of  grass  and  clover  seed,  except 
(luring  occasional  years  when  weather  conditions  are  unusually  favor- 
able for  seed  production,  seed  prices  are  high,  and  forage  is  abundant. 

In  figure  6  the  solid  black  dots  indicate  where  surplus  quantities  of 
red  clover  seed  normally  are  produced.  The  surplus  producing  areas 
of  alsike  clover  seed  coincide  in  general  with  those  for  red  clover 
seed,  except  that  they  do  not  extend  so  far  south  in  Indiana  and  Ohio, 
and  include  western  New  York. 

AVhite  clover  seed  is  produced  in  surplus  quantities  in  only  a  few 
regions,  though  it  is  sown  in  almost  every  section  of  the  United 
States.  The  main  regions  of  production  are  in  southeastern  Wiscon- 
sin and  southern  Idaho.  Some  years  considerable  white  clover  seed 
is  produced  in  the  redtop  section  of  southern  Illinois  and  elsewhere. 
Its  production  is  more  or  less  sporadic  and  in  a  given  year  a  surplus 
may  be  found  in  several  States  which  ordinarily  do  not  produce 
enough  to  satisfy  their  own  requirements. 

A  surplus  of  crimson  clover  seed  is  normally  produced  in  a  few 
counties  in  southern  Tennessee  and  Kentucky  and  in  scattered  locali- 
ties in  Delaware,  Maryland,  Virginia,  North  Carolina,  South  Caro- 
lina, and  other  Southern  States.  Until  recent  years,  only  a  very 
small  portion  of  the  crimson-clover  seed  used  in  planting  has  been 
grown  in  this  country,  most  of  it  being  imported. 

Sweet  clover  grows  wild  in  many  States,  but  the  production  of  seed 
on  an  important  scale  is  confined  in  general  to  areas  that  produce  a 
surplus  of  alfalfa  seed  and  also  to  isolated  sections  in  North  Dakota, 
Kentucky,  Alabama,  and  Mississippi. 
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The  use  of  alfalfa  has  been  extended  gradually  until  it  is  being 
grown  in  practically  every  State  in  the  Union.    The  production  of 


alfalfa  seed,  however,  is  confined  to  regions  west  of  the  Mississippi, 
where  the  precipitation  at  the  time  the  crop  sets  seed  is  very  light. 
Figure  7  indicates  the  regions  of  heaviest  alfalfa  seed  production, 
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tofiether  wnu  ointi    rcLnons  iiiai   normally  depend  upon  seed   from 
outside  to  take  care  of  their  sowing  re<|uirements. 


Bur  clover  and  lespedeza  or  Japan  clover  are  used  in  relatively 
suwiU  quantities  as  compared  with  other  clovers.    Bur  clover  seed  is 
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produced  in  commercial  quantities  mainly  in  two  widely  separated 
areas,  namely,  California  and  several  of  the  Southern  States,  includ- 
ing Alabama,  North  and  South  Carolina,  Arkansas,  Georgia,  and 
Mississippi.  Southeastern  Louisiana  and  north-central  Mississippi 
produce  most  of  the  lespedeza  seed  that  enters  commercial  channels, 
but  one  or  two  counties  in  Alabama  and  Tennessee  also  usually  have 
a  surplus. 

GRASSES. 

The  solid  black  dots  in  figure  8  indicate  the  regions  normally  pro- 
ducing a  surplus  of  timothy  seed.  It  will  be  noted  that  the  sowing  of 
timothy  seed  is  confined  to  the  northern  two-thirds  of  the  United 
States. 

Practically  all  of  the  redtop  seed  that  supplies  the  demand  in  this 
country,  as  well  as  in  Europe,  is  produced  in  southern  Illinois.  Some 
redtop  cleaned  from  timothy  seed  produced  in  southern  Iowa  and 
Minnesota  finds  its  way  into  the  market,  but  the  quantity  thus  ob- 
tained usually  is  commercially  unimportant. 

Orchard  grass  is  not  very  widely  grown  and  the  areas  of  surplus 
production  are  situated  in  a  few  counties  of  northern  Kentucl?y  and 
southern  Indiana  and  in  several  isolated  counties  in  Ohio,  Virginia, 
and  Missouri. 

Kentucky  bluegrass  seed  is  the  main  constituent  of  most  lawn  grass 
seed  mixtures  in  the  northern  half  or  two-thirds  of  the  United  States. 
Most  of  the  seed  comes  from  northern  Kentucky,  northwestern  Mis- 
souri, and  southwestern  Iowa,  where  special  machinery  for  harvesting 
the  seed  has  been  introduced. 

Meadow  fescue  or  English  bluegrass  seed  is  produced  in  surplus 
quantities  in  eastern  Kansas  and  to  a  much  lesser  extent  in  western 
Missouri.  Smooth  brome  grass  (Bromus  inermis)  seed  production  is 
confined  mostly  to  scattered  areas  in  North  and  South  Dakota,  Minne- 
sota, Idaho,  Oregon,  and  Washington.  Bermuda  grass  seed  is  pro- 
duced mostly  in  Arizona  and  California,  while  Johnson  grass  seed  is 
grown  in  a  number  of  Southern  States,  principally  Texas,  Louisiana, 
and  Mississippi. 

MILLETS. 

Millets  are  grown  mostly  east  of  the  Rocky  Mountains  and  in  many 
sections  they  are  used  chiefly  as  a  .catch  crop  to  take  the  place  of  a 
crop  that  has  failed.  For  this  reason  the  acreage  of  millet  in  a  given 
section  is  subject  to  considerable  variation  from  year  to  year.  Figure 
9  indicates  the  regions  in  which  golden  (formerly  called  German) 
millet  normally  is  grown  and  also  the  particular  sections  that 
normally  produce  more  golden  millet  seed  than  is  necessary  to  meet 
their  planting  requirements.  Common  millet  is  grown  in  the  same 
regions  as  golden  millet,  but  the  surplus  producing  counties  appear 
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to  be  soinewhar  iiioii'  t'xit'iisive,  althoujjh  the  total  annuul  pnxliu'tion 
of  coninioii  millet  seed  probably  is  not  so  lar»;e  as  tliat  of  ^^oUlen 
millet.    Siberian  millet  is  grown  somewhat  north  of  the  j?olden  and 


common  millet  areas,  and  the  surplus  seed-producing  areas  of  this 
variety  are  confined  to  the  States  west  of  the  Mississippi  River  and 
east  of  the  Rocky  Mountains  from  Kansas  northward  to  North  Dakota, 
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also  in  scattered  counties  of  Oklahoma,  Texas,  and  New  Mexico. 
Comparatively  larger  quantities  of  Japanese  millet  seed  are  used  in 
the  North  Atlantic  and  East  Central  States  than  of  Siberian  millet 


seed.  Commercial  supplies  are  produced  principally  in  Iowa,  Ne- 
braska, and  New  York,  but  occasionally  counties  in  other  States  have 
a  shipping  surplus.    Broom  corn  millet  or  hog  millet  seed  is  grown 
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more  largely  for  feeding  purposes  than  any  of  the  other  millets, 
i  olorado.  South  Dakota,  and  Xorth  Dakota  have  been  the  leading 
States  in  the  production  of  this  variety  of  millet  during  the  past 
few  v(»:irs. 

SORGHUMS. 

In  some  respects  the  marketing  of  grain  sorghum  seed  is  similar 
to  that  of  small  grains.  In  general  grain  sorghum  seed  is  obtained 
in  the  same  State  in  which  the  crop  is  to  be  planted.  There  are  many 
kinds  and  varieties  of  grain  sorghums,  but  only  a  few  are  of  much 
commercial  importance.  Southwestern  Kansas,  western  Oklahoma, 
and  western  Texas  usually  contribute  most  of  the  kafir  and  feterita 
used  for  planting  purposes,  and  together  with  California,  most  of 
the  milo. 

( I  rain  sorghum  seed  is  used  mostly  for  feed  or  food  purposes, 
whereas  forage  sorghum  or  sorgo  seed  is  used  mostly  for  planting 
purposes.  No  attempt  will  be  made  to  enumerate  the  many  kinds 
and  varieties  of  sorgos,  or  "cane"  seeds  commonly  referred  to  by 
seedsmen.  Figure  10  showing  the  surplus  and  consuming  counties 
of  ambe(¥  sorgo  seed  will  also  afford  the  reader  a  good  idea  of  the 
principal  orange  sorgo  producing  regions,  as  the  two  areas  coincide 
for  the  most  part.  In  the  outlying  northern  localities  of  the  forage- 
sorghum  seed  areas,  more  of  the  amber  sorgo  is  used  than  of  all  the 
other  kinds  of  sorgos  combined;  in  fact,  in  Minnesota,  Wisconsin, 
and  South  Dakota  there  is  almost  no  demand  for  orange  sorgo. 
Sumac  or  redtop  sorgo  is  grown  in  many  of  the  States  that  grow 
amber  and  orange  sorgo,  but  not  nearly  so  extensively.  The  surplus 
sumac  sorgo  seed  producing  area  does  not  extend  so  far  north  as 
that  of  amber  or  orange  sorgo. 

Sudan  grass,  which  belongs  to  the  sorghum  family,  is  being  grown 
generally  throughout  the  southern  two-thirds  of  the  country.  The 
surplus  seed  producing  counties  are  widely  scattered  except  in  por- 
tions of  Texas,  Oklahoma,  Kansas,  Colorado,  and  New  Mexico,  where 
they  are  rather  consolidated,  as  shown  in  figure  11. 

PEAS   AND   BEANS. 

Canada  field  peas  for  seed  purposes  are  grown  principally  in 
northern  Michigan,  Wisconsin,  western  Montana,  south  central  Colo- 
rado, northern  and  southeastern  Idaho,  and  northwestern  and  east- 
ern Washington.  In  addition  to  these  peas  other  kinds,  such  as 
marrowfats,  Scotch,  and  Alaskas,  are  produced  largely  in  the  same 
sections. 

Cowpea  seed  is  produced  chiefly  in  the  Southern  States,  from  Vir- 
ginia to  Texas,  although  some  early  varieties  are  grown  in  Indiana, 
Illinois,  and  Missouri.    The  crop  is  grown  rather  extensively  for  for- 
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age  and  grain  purposes  over  the  eastern  half  of  the  United  States,  as 
shown  in  figure  12. 


The  soy  bean  crop  is  grown  in  much  the  same  area  as  cowpeas,  but 
the  counties  normally  producing  a  surplus  for  seed  purposes  are  fewer 
in  number  and  more  scattered  than  those  for  cowpeas.  Eastern  North 
Carolina  grows  the  bulk  of  the  commercial  supply  of  soy  beans, 
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which  are  mostly  of  the  Mammoth  Yellow  variety.    With  the  advent 
and  wider  distribution  of  earlier  varieties  of  soy  beans,  this  crop  has 


become  more  popular  in  the  North  and  surplus  quantities  are  now 
being  produced  in  a  number  of  counties  in  Ohio,  Indiana,  Illinois, 
and  Wisconsin,  as  indicated  in  figure  13. 


u 


Farmers'  Bulletin  1232. 


SEEDSMEN. 


Although  large  savings  can  at  times  be  effected  by  buying  seeds 
direct  from  growers  and  shippers  in  the  surplus  producing  areas  that 


have  been  mentioned  above,  many  farmers  prefer  to  purchase  seed 
from  mail-order  seedsmen,  who  are  usually  located  at  important  dis- 
tributing points.    Theoretically,  timothy  seed  should  be  bought  from 
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a  seedsman  in  or  adjacent  to  the  timothy  seed  proilucing  section; 
alfalfa  seed  from  a  seedsman  in  the  alfalfa  seed  producing^  section; 
and  Kentucky  bluegrass  seed  from  one  in  the  Kentucky  bluegrass  seed 


section.  But  in  practice  this  usually  would  necessitate  placing  orders 
with  a  number  of  seedsmen  and  would  not  permit  of  any  discount  or 
better  prices  that  might  be  obtained  if  the  several  orders  were  con- 
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solidated  into  one  or  two  large  orders.  If  a  farmer  does  not  have 
time  or  wish  to  go  to  the  trouble  of  writing  to  several  seedsmen  for 
samples  and  prices,  it  often  is  practicable  for  him  to  buy  from  that 
seedsman  who  is  most  advantageously  located  with  respect  to  the 
producing  area  of  the  main  kind  of  seed  which  is  wanted.  It  fre- 
quently happens,  however,  that  seedsmen  distantly  removed  from 
producing  sections  offer  seed  at  lower  prices  than  others,  because  of 
having  made  their  purchases  at  opportune  times  and  in  large  quanti- 
ties, or  being  overstocked  they  may  wish  to  close  out  some  of  their 
seed  practically  at  cost.  Hence  it  generally  pays  the  farmer  to  "  shop 
around  a  bit "  if  he  has  large  purchases  of  seed  to  make.  Although 
price  is  of  importance,  it  should  be  secondary  to  quality,  generally 
speaking.  The  farmer  should  not  buy  seed  simply  because  it  is 
cheap.  It  would  be  well  for  him  to  ask  for  samples  and  at  the  time 
of  ordering  to  insist  that  the  seed  shipped  be  fully   equal  to  or 


Every  Shipment  Guaranteed  Equal  to  Sample. 

ALSYKE   CLOyEK 

Extra  Fancy  Re-Cleaned  Alsyke $16.  50  bu. 

Here  is  a  real  bargain  in  Clover  Seed.  This  lot 
represents  the  cream  of  the  crop.  It  doesn't  grow 
any  better.  We  purchased  this  lot  early  and  we  are 
going  to  give  you  the  advantage  of  our  early  pur- 
chase. Don't  delay  ordering  this  lot,  for  you  will  be 
paying  $2.00  more  a  bushel  for  a  poorer  grade  of  seed 
before  the  end  of  the  season.  Order  to-day.  It's  yours 
while  it  lasts,  at  $16.50  a  bushel. 


Fig.  14. — Alsike  Clover  Seed  Ad. 

identical  with  the  samples.  He  should  test  the  seed  or  have  it  tested 
for  purity  and  germination,  as  mentioned  on  pages  8  and  9.  If  there 
is  any  doubt  regarding  the  business  integrity  of  a  certain  seedsman, 
inquiries  should  be  made  locally,  of  the  nearest  experiment  station,  or 
of  the  United  States  Department  of  Agriculture  for  names  and  ad- 
dresses of  reliable  seedsmen.  Above  all,  he  should  not  be  misled  by 
extravagant  claims  made  by  some  seedsmen  who  are  a  discredit  to 
the  seed  trade.  An  illustration  of  a  claim  which  proved  to  be  a  gross 
misrepresentation  is  given  in  figure  14.  The  purity  test  (fig.  15) 
made  by  the  seed  laboratory  of  the  department  showed  that  the 
sample  of  "  extra  fancy  recleaned  "  alsike  clover  under  question  pur- 
porting to  be  the  "  cream  of  the  crop,"  contained  only  54.76  per  cent 
of  pure  seed,  2.99  per  cent  of  inert  matter,  and  42.25  per  cent  of  for-  • 
eign  seed.  One-fourth  of  the  sample  was  timothy  seed,  worth  at  the 
time  only  one-third  as  much  as  alsike  clover  seed.     There  was  not 
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UNiTtn>  States  Dkpabtment  of  Agriculture, 

SlCED  I.ABORATOKY,  BUREAU  OF  l*I.ANT  InDITSTRY, 

Wofshinffton,  D.  C,  April  2-J,  1919. 


G.  C.  Edlek, 
liurcnn  of 


Marktts,  Biebcr  Bldff. 
Report  of  puritv  tent  of  need  received  April  17,  1919. 


Test  No. 


7U667 


•eiuier's  mark. 


SRS-IL...    AUikecloi' 


Percent 
of  pure 


54.76 


Percent 
of  Inert 
matter. 


Percent 

of  foreign 

seed. 


f .  99       4i.  25 


Pure  8ee<l  includes  all  seed  of  the  kind  being  examinetl. 
Inert  matter  Includes  broken  seecla,  dirt,  rtones,  sticks,  chaff,  and  otlior 
similar  material. 
Foreign  seed  Inclmles  all  »^m\b  except  those  of  the  kind  l)elng  examined. 

Foreiffn  teal  inelude^  the  following. 


Wwd  srrds. 


Tumbling  rnvMard 

Sorrd 

Night- jlourring  catchjly 

Lamb's  qxiarters 

Black-seeded  plantain . . 

Bxickhom 

Small  seeded  alfal/a  dod- 
der  

Peppergrass 

Cinque/oil 

Witch  grass 

Plantain 

Green  Foxtail 

Melilotus  sp 

Evening  primrose 

Rough  jngweed 

Subtotal 


Approxi- 
mate 
number  of 


seeds  per 
pound  of 
nmple. 


7,4f5 
5,115 
i,SW 
2,146 
tyl45 
1,155 

990 
825 
660 
660 
495 
495 
495 
495 
495 


25,905 


Percent 

by 
weight. 


Other  seeds. 


Timothy 

Red  clover 

White  clover 

Poaav 

Canaaa  blue  grass  . . 
Kentucky  blue  grass 
Alfalfa 


Approxi- 
mate 
ntmiberof 
seeds  per 
pound  of 
sample. 


1,320 
495 
SSO 
165 


Total. 


2,310 


Percent 

by 
weight. 


25.26 
8.98 
5.14 


In  sowins:  this  seed  at  the  rale  of  pounds  per  acre, weed 

seeds,  including dodder  seeds,  would  be  sown  on  each  square  rod. 

E.  Brown, 
Botanist  in  Charge  of  Seed  Laboratory. 

The  name  of  the  United  States  Department  of  Agriculture  must  not  be 
used  for  advertising  purposes  in  connection  with  this  report. 


Pig.  15. — Purity  test  of  alsike  clover  seed  sample. 

sufficient  space  on  the  first  page  of  the  report  reproduced  in  figure  15 
to  list  all  of  the  weed  seeds  found  in  the  sample  examined,  and  in 
addition  to  those  listed  there  were  165  to  495  weed  seeds  per  pound 
of  sample  of  each  of  the  following  weeds:  Small  seeded  false  flax, 
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dock,  mouse-ear  chickweed,  yellow  trefoil,  worm-seed  mustard,  sleepy 
catchfly,  nerved  manna  grass,  Panicum  sp.,  and  Syntherisma  sp.  The 
total  number  of  weed  seeds  in  a  pound  of  this  "  bargain  lot "  of  alsike 
clover  seed  was  approximately  28,215,  including  some  noxious  kinds 
that  would  prohibit  its  sale  in  a  number  of  States. 

In  purchasing  vegetable  seed,  the  most  important  consideration  is 
the  reliability  of  the  seedsman.  Except  to  the  trucker  or  farmer 
engaged  extensively  in  the  growing  of  a  crop  for  a  canning  factory, 
a  few  cents  per  pound  or  even  per  ounce  in  the  price  of  vegetable 
seed  is  insignificant  because  of  the  small  quantity  required  by  the 
average  farmer.  The  location  of  a  seedsman  has  but  little  bearing 
on  the  area  from  which  he  obtains  most  vegetable  seeds  because  the 
bulk  of  these  seeds  is  produced  in  comparatively  few  rather  well-de- 
fined sections,  as  shown  in  maps  published  in  the  Seed  Reporter, 
(United  States  Department  of  Agriculture)  for  November,  1918. 
For  example,  if  domestic-grown  carrot  or  celery  seed  is  purchased 
the  chances  are  more  than  10  to  1  that  the  seed  was  grown  in  Cali- 
fornia regardless  of  whether  it  comes  from  a  seedsman  in  the  North, 
South,  East,  or  West.  In  vegetable  seed  the  terms  "  northern 
grown,"  "  dry-land,"  etc.,  are  not  so  significant  as  in  farm  seeds,  but 
nevertheless  these  or  similar  terms  are  frequently  used  by  vege- 
table seedsmen. 

WHEN  TO   BUY. 

Because  of  fluctuations  in  seed  prices  it  is  difficult  to  determine 
when  is  the  best  time  for  the  farmer  to  buy.  To  the  price  paid 
by  the  seedsman  in  the  fall  and  early  winter  certain  carrying  charges 
might  properly  be  added  such  as  interest,  insurance,  storage,  shrink- 
age, and  overhead,  accruing  until  the  seed  is  sold  in  the  late  winter 
or  early  spring.  Theoretically,  then,  the  farmer  who  purchases  in 
the  fall  avoids  having  to  pay  for  these  charges  and  therefore  can 
buy  his  seed  cheaper  in  the  fall  than  in  the  spring.  As  a  matter  of 
fact,  however,  seed  occasionally  is  cheaper  in  the  spring  at  planting 
time  than  earlier.  So  many  factors  enter  into  the  subject  of  seed 
prices  such  as  carryover,  current  production,  demand,  general  qual- 
ity, weather  conditions  in  the  spring,  transportation  difficulties,  ex- 
ports and  imports,  and  prices  of  other  agricultural  products,  that 
they  can  not  be  discussed  within  the  limits  of  this  bulletin. 

In  view  of  the  fact  that  seed  prices  are  just  as  apt,  if  not  more 
likely,  to  be  higher  at  planting  time  than  during  the  fall  or  winter, 
it  would  seem  advisable  for  more  farmers  to  buy  their  seed  early,  be- 
cause usually  the  quality  of  the  seedsmen's  stocks  early  in  the  season 
is  better  than  later,  the  seed  that  is  obtained  early  is  sure  to  be  on 
hand  when  needed  for  sowing,  and  it  may  be  tested  thoroughly  and 
replaced  by  other  seed  if  found  to  be  unsatisfactory.  Of  course, 
many  farmers  are  unable  to  decide  definitely  in  the  fall  or  winter 
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upon  the  acreage  that  will  be  devoted  to  the  various  crops,  and  if  they 
are  able  to  reach  a  decision  early,  unusual  weather  conditions  pre- 
vailin*::  at  planting  time  may  upset  their  plans  entirely.  It  is  be- 
lieved, however,  that  a  much  larger  percentage  of  farmers  undoubt- 
edly could  and  should  make  their  seed  purchases  earlier  than  they  do 
at  the  present  time. 

WHAT  TO  BUY. 


In  seeds  as  in  many  other  things  the  best  is  usually  the  cheapest. 
The  real  cream  of  the  seed  crop  is  generally  comparatively  small  and 
sold  out  long  before  the  planting  season  is  over.  The  advantages  in 
using  the  best  brands  or  grades  of  seed  are  so  obvious  that  some  of 
them  will  simply  l)e  enumerated  as  follows:  I^ss  seed  is  required  per 
acre,  there  are  fewer  weetl  and  other  foreign  seeds,  and  stronger, 
healthier  plants  are  generally  produced  at  the  outset. 

The  purity  and  germination  tests  of  the  best  brand  or  grade  of  seed 
offered  by  a  seedsman  vary  somewhat  from  year  to  year  and  even  in 
the  same  season,  depending  upon  climatic  and  other  conditions  prior 
to,  at,  and  subsequent  to  harvesting  and  thrashing.  The  average 
tests  for  the  best  grade  sold  by  the  leading  seedsmen  in  this  country 
are  shown  in  Table  3.  In  that  table  is  also  given  the  commonly  ac- 
cepted weight  per  bushel,  because  farmers  in  many  sections  still  buy 
and  sell  seed  on  the  bushel  basis.  The  cental  system  of  trading  or 
the  l(X)-pound  basis  is  simpler  and  quicker,  and  disputes  are  avoided 
over  the  number  of  pounds  that  should  be  considered  as  a  bushel  of 
those  kinds  of  seed  for  which  various  States  have  established  dif- 
ferent bushel  weights. 


Table  3. 


-Average  purity  and  germination  testa  of  best  commercial  grade  of 
seed  and  commonly  accepted  weight  per  bushel. 


Kiudofseed 


Purity. 


Germi- 

Weight 

nation. 

btEibel. 

Perd. 

Poundt. 

92.4 

60 

9L5 

60 

oas 

60 

9L2 

60 

89.6 

60 

10 
25 

82.1 

91.4 

60 

93.5 

45 

90.5 

»14 

86.6 

14 

78.3 

«14 

77.9 

35 

91.8 

14 

91.2 

22-24 

83.5 

24 

83.6 

24 

89.0 

60 

92.3 

60 

92.9 

50 

93.5 

50 

Kind  of  s 


Purity. 

Germi- 
nation. 

Peret. 

Perd. 

97.9 

92.7 

97.5 

92.4 

96.4 

88.9 

99.3 

92.1 

97.9 

88.2 

97.9 

88.5 

98.3 

90.5 

98.0 

91.1 

9&1 

91.3 

97.7 

91.2 

97.9 

91.1 

99.2 

91.8 

9&8 

94.4 

99.3 

94.0 

98.2 

93.5 

98.6 

95.0 

97.8 

91.8 

98.5 

87.3 

98.6 

92.7 

98.0 

85.0 

Weight 

per 
busheL 


Red  clover 

Alsike  clover 

White  clover 

Crimson  clover 

Sweet  clover  (huUed)-. 
Bur  clover  (unhulled). 

Lespedeza 

Alfalfa 

Timothy 

Redtop 

Orchard  grass 

Kentucky  bluegrass... 

Bermuda  grass 

Bromus  inermis 

Meadow  fescue 

Italian  rye  grass 

Perennial  rye  grass 

Hairy  vetch 

Spring  vetch 

Golden  millet 

Common  millet 


Perd. 
99.4 
9&3 
96.9 
98.2 
9&9 


93.9 
99.5 
99.6 
93.2 
86.9 
83.0 
91.5 
87.7 
97.8 
97.9 
97.9 
98.7 
9&7 
98.8 
98.0 


Siberian  millet.... 
Hungarian  millet. 
Japanese  millet.... 
Broom-corn  millet 

Amber  sorgo .. 

Orange  sorgo 

Suhiac  sorgo 

Sudan  grass 

Kafir 

Milo 

Feterita 

Rape 

Wheat 

Corn  (field) 

Barley 

Oats 

Rye 

Flax 

Buckwheat 

Cotton 


Pownds. 
50 
48-50 
32-35 
50 
50 
50 
50 
32 
56 


50 

60 

3  56 

48 

32 

56 

56 

48-52 

30-32 


1  Fancy  recleaned,  solid  redtop  seed  weiglis  30  to  38  pounds,  or  more,  per  measured  bushel. 

«  Fancy  recleaned  Kentucky  blu^rass  seed  weighs  19  to  28  pounds,  or  more,  per  measured  bushel. 

'Shelled. 
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HOW  TO   BUY. 

Regardless  of  whether  the  farmer  buys  seed  from  his  neighbor  or 
local  dealer,  from  growers  or  shippers  in  surplus  producing  areas, 
or  from  mail-order  seedsmen,  he  should  first  obtain  a  representative 
sample  of  it  and  test  it  for  purity  and  germination,  or  buy  it  sub- 
ject to  satisfactory  tests.  If  found  to  be  satisfactory  he  should  in- 
sist that  the  seed  shipped  or  delivered  to  him  be  fully  equal  to  the 
sample  on  which  his  purchase  was  based.  Waiting  until  the  last 
minute  to  buy  precludes  this  procedure  but  nevertheless  does  not 
affect  the  soundness  of  the  advice.  Furthermore,  precautions  should 
b©  taken  to  see  that  the  seed  is  tagged  in  accordance  with  the  State 
seed  law.  If  the  farmer  happens  to  live  in  one  of  the  10  States  that 
do  not  have  seed  laws,  tests  should  be  requested  of  the  dealer  or  the 
seed  should  be  bought  subject  to  satisfactory  tests.  Though  the 
intentions  of  a  reputable  seedsman  may  be  of  the  best,  mistakes  will 
occur  and  a  lot  of  seed  will  at  times  get  mixed  or  deteriorate  in  a 
seedsman's  warehouse.  Practically  all  of  the  larger  seedsmen  and 
many  of  the  smaller  ones  sell  their  seed  with  a  disclaimer  similar  to 
the  following: 

"We  give  no  warranty,  express  or  implied,  as  to  description,  qual- 
ity productiveness,  or  any  other  matters  of  any  seeds,  plants  or  bulbs 
we  send  out,  and  we  will  not  be  in  any  way  responsible  for  the  crop. 
If  the  purchaser  does  not  accept  the  goods  on  these  terms,  he  must 
notify  us  at  once,  and  we  will  give  instructions  for  the  disposition 
of  goods."  Although  some  seedsmen  camouflage  this  disclaimer  by 
explanatory  remarks  or  by  using  different  words,  the  meaning  gen- 
erally is  essentially  the  same.  The  farmer,  therefore,  should  not  con- 
clude erroneously  that  a  seedsman  is  unreliable  because  his  tag, 
invoice,  catalogue,  or  price  list  contains  this  disclaimer.  Without 
attempting  to  discuss  the  arguments  for  the  "  seedsman's  disclaimer  " 
pro  and  con,  the  fact  remains  that  reputable  seedsmen  stand  back 
of  their  seeds  and  do  not  knowingly  and  willfully  sell  seeds  that  are 
unfit  for  planting  purposes. 

SUMMARY. 

In  the  foregoing  the  importance  of  seeds  to  the  farmer,  the  rea- 
sons for  purchasing  seeds,  the  sources  from  which  he  obtains  them, 
the  preparation  for  market  given  seeds  by  the  grower,  how  and 
where  the  grower  sells  his  seed,  and  where,  when,  and  how  the 
farmer-purchaser  obtains  seed  have  been  discussed.  It  has  been 
pointed  out  that  the  individual  farmer  may  be  a  seller  or  buyer  of 
seeds,  or  both.  The  success  of  the  farmer  seed  seller  depends  largely 
upon  the  care  exercised  in  proper  thrashing,  cleaning,  sacking, 
sampling,  testing,  tagging,  and  storing  of  seed.    He  may  dispose  of 
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his  seed  to  neighbors,  other  farmers,  local  dealers  or  shippers,  travel- 
ing seed  buyers,  distant  seedsmen,  or  by  advance  growing  contracts. 
In  general  tlie  profitableness  of  seed  production  is  dependent  upon 
seed  supply  and  demand,  quality,  prices  of  other  commodities,  and 
the  seller's  ability  to  find  the  best  outlet.  The  supply  of  most  seeds 
usually  equals  or  exceeds  slightly  the  demand,  but  is  not  always 
economically  and  efficiently  distributed.  The  supply  of  fancy 
quality  and  superior  strain  seed  frequently,  however,  is  insufficient 
to  meet  the  demand. 

The  farmer  who  has  to  buy  seed  may  purchase  it  locally  from 
farmers  or  dealers,  from  traveling  seed  salesmen,  from  growers  and 
shippers  in  surplus  seed  producing  areas,  or  from  mail-order  seeds- 
men. The  l)est  time  to  buy  varies  from  year  to  year  and  is  influenced 
by  many  factors  but  there  are  some  distinct  advantages  to  be  gained 
through  early  purchases.  The  farmer  should  obtain  samples  as  well 
as  prices  from  various  dealers,  if  his  purchases  are  large,  and  test 
the  samples  for  purity  and  gennination.  He  should  insist  that 
seed  shipiKHl  to  him  be  fully  eijual  to  the  sample  on  which  his  pur- 
chase was  made.  The  better  grades  should  be  bought  and  for  his 
guidance  a  table  of  purity  and  germination  percentages  has  been 
given.  The  cental  system  should  be  used  more  generally  because 
of  the  advantages  it  oflfers  over  buying  by  the  bushel.  Much  money 
may  be  saved  by  the  farmer  in  intelligent  seed  purchases  which  in 
turn  ma}'  lead,  through  the  buying  and  planting  of  better  seed,  to 
larger  returns  from  increased  production  on  a  smaller  acreage. 
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nPBEl  .TOMATO  is  third  in  value  of  the  vegetable 
^^  >rops.  A  large  portion  of  ihe  crop  is  canned  or 
made  into  soups,  purees,  etc. 

In  the  United  States  from  200,000  to  300,000  acres 
are  devoted  to  the  crop  annually  for  canning  and 
manufacturing  purposes.  The  yield  is  about  1,000,- 
000  tons  per  annum. 

The  industry  is  widely  scattered  over  the  United 
States,  but  Maryland,  New  Jersey,  Virginia,  Indiana, 
and  California  produce  a  large  part  of  the  crop. 

The  practice  of  a  farming  system  that  will  keep  the 
soil  well  supplied  with  available  plant  food  is  essen- 
tial to  success. 

Good  soil,  good  seed,  strong  well-grown  plants, 
careful  setting,  and  good  cultivation  are  essential  to 
good  yields  and  satisfactory  returns. 
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IMPORTANCE  OF  THE  CROP. 

The  tomato  is  one  of  the  few  vegetables  of  American  oripn  that 
have  attained  o^reat  commercial  importance.  Introduced  into  the 
United  States  al)out  18(X),  it  was  for  a  lonjr  time  looked  upon  largely 
as  an  ornamental  plant.  Owing  to  its  relation  to  the  nightshade 
family,  it  was  regarded  with  suspicion  and  was  said  to  be  poisonous, 
and  it  was  not  until  after  this  strong  prejudice  had  been  broken 
down  that  its  cultivation  began  to  attract  attention  and  its  use  be- 
came general. 

About  the  middle  of  the  last  century  canned  tomatoes  were  in- 
troduced as  an  article  of  trade,  and  the  tomato-canning  industry 
soon  attained  considerable  importance.  In  1887  the  total  pack  of 
canned  tomatoes  in  the  United  States  was  about  3,000,000  cases,  each 
case  containing  two  dozen  No.  3  cans,  each  holding  approximately 
1  quart. 

Tomato  production  has  grown  until  at  the  present  time  (1921)  the 
tomato  occupies  third  place  among  the  vegetable  crops  in  value, 
being  exceeded  only  by  potatoes  and  sweet  potatoes.  The  average 
annual  pack  of  canned  tomatoes  for  the  10  years  ended  with  the 
season  of  1920  was  approximately  12,794,610  cases  of  No.  3  cans  or 
their  equivalent.  In  addition  to  the  tomatoes  canned,  large  quan- 
tities were  used  for  the  making  of  soups,  purees,  and  pulp. 
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The  total  acreage  and  yield  for  the  United  States  for  the  years 
1918,  1919,  and  1920  for  canning  and  manufacturing  purposes  was 
approximately  as  shown  in  Table  I. 

Table  I. — Approximate  acreage  and  yield  of  tomatoes  used  for  canning  and 
manufacturing  purposes  in  the  United  States  in  1918,  1919,  and  1920. 


Items  of  comparison. 

1918 

1919 

1920 

Area  grown 

acres. . 

317,102 
1,323,059 
15,882,372 

195,645 

724,912 

10,809,660 

244,745 
1,003,358 
11,368,000 

Yield 

Canned  product  _ , 

tons . . 

cases  f  each  containine  24  No.  3  cans'i .  _ 

The  popularity  of  the  tomato,  as  well  as  of  the  canned  products 
made  from  it,  is  due  to  its  pleasing  acid  taste,  which  is  retained  to  a 
very  large  extent  in  the  manufactured  goods,  and  to  its  cheapness. 
Tomatoes,  especially  those  canned  whole,  are  very  similar  to  the  raw 
product,  as  the  treatment  in  canning  does  not  materially  change  the 
character  of  the  vegetable. 

DISTRIBUTION  OF  THE  TOMATO-CANNING  INDUSTRY. 

The  tomato  is  a  crop  requiring  a  moderately  warm  climate  and  a 
long  growing  season  for  its  best  development.  In  the  Northern 
States  where  the  frost-free  season  is  too  short  for  maturing  the  crop 
out  of  doors  it  can  be  grown  by  starting  the  plants  indoors,  thus  pro- 
longing the  growing  season  by  several  weeks.  By  following  tliis 
practice,  it  is  possible  to  grow  tomatoes  in  a  commercial  way  in  re- 
gions where  the  industry  could  not  otherwise  flourish.  In  climates 
where  its  growth  is  not  interrupted  by  frost,  the  tomato  is  a  perennial 
plant,  but  in  the  portions  of  the  United  States  where  the  tomato- 
canning  industry  has  attained  its  greatest  importance,  the  tomato 
is  treated  as  an  annual. 

Climatic  conditions,  nearness  to  market,  labor  supply,  soils,  and 
other  factors  have  all  had  an  influence  in  the  development  of  the  in- 
dustry in  Maryland,  California,  Indiana,  Missouri,  Delaware,  New 
Jersey,  New  York,  Utah,  Illinois,  Kentucky,  Ohio,  Pennsylvania, 
Tennessee,  Virginia,  and  West  Virginia,  where  the  major  portion  of 
the  tomatoes  grown  for  canning  and  manufacturing  are  produced, 
the  volume  of  the  pack  in  the  several  States  being  in  the  order  men- 
tioned. 

The  geographical  distribution  of  the  industry  is  indicated  in  figure 
1,  each  dot  on  the  map  indicating  a  factory  devoted  to  the  canning 
or  the  manufacture  of  tomatoes  into  soups,  etc.  While  many  of  these 
factories  may  be  operating  under  serious  economic  disadvantages,  the 
map  shows  that  tomatoes  for  canning  and  manufacturing  are  bein 
grown  and  packed  over  a  considerable  portion  of  the  United  States 
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\\  lule  tlie  liijxh  temperatures  aiul  hot  sun  of  the  lower  South  are 
not  well  suited  to  the  j^rowin^  of  tomatoes  for  oannin«j:  and  the  north- 
ern limit  of  their  growth  is  established  by  the  short  growing  season 
of  the  northern  portion  of  the  United  States,  it  does  not  follow  that 
the  present  distribution  of  the  industry  is  in  all  cases  economically 
sound.  Within  the  climatic  range  to  which  the  tomato  is  adapted 
it  is  not  particularly  exacting  as  to  soil  requirements.  Any  good  soil 
suitable  for  general  farm  crops  can  readily  be  adapted  to  the  growing 
of  tomatoes  for  canning.  The  plant  rwpiires  from  80  to  110  days 
fjom  seed  to  come  into  bearing,  but  about  one-third  this  period  can 
Im  spent  in  the  greenhouse,  the  hotbed,  or  some  other  protected  place. 
Mild  the  growing  season  can  in  this  way  he  considerably  lengthened. 


.  1. — Map  of  the  United  States,  showing  the  distribution  of  the  tomato-canning  indus- 
!  y.     Each  dot  represents  one  canning,  soup,  puree,  or  other  tomato-product  factory. 

1  he  plant  bears  until  killed  by  frost  unless  injured  by  drought,  in- 
H'lts,  or  diseases;  hence,  the  longer  the  producing  season  the  higher 
lie  yields.  During  the  producing  period  the  plant  does  best  when 
he  day  temperature  is  from  80°  to  90°  F.  and  the  night  temperature 
ibout  60°.  The  crop  requires  about  the  same  amount  of  moisture  as 
)ther  farm  crops  grown  in  the  sections  to  which  tomatoes  are  adapted, 
rom  a  consideration  of  these  factors,  it  is  apparent  that  large  areas, 
ying  in  a  broad  belt  between  the  extremely  hot  lower  South  and  the 
ihort  growing  season  areas  of  the  North  are,  as  far  as  the  general  re- 
[uirements  of  the  plant  are  concerned,  well  adapted  to  the  growing  of 
omatoes  for  manufacturing  purposes.  The  very  fact  that  the  tomato 
ixn  be  so  easily  produced  under  a  wide  variety  of  conditions  has  in 
he  past  led  to  the  development  of  the  industry  in  sections  where 
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there  have  been  and  are  few  economic  reasons  for  its  continuance. 
In  sections  where  the  soil  is  very  light,  requiring  large  quantities  of 
organic  material  and  commercial  fertilizers  and  where  the  crop  is 
easily  injured  by  drought,  and  where,  as  a  rule,  under  such  conditions 
the  yields  are  low,  growers  are  at  a  serious  disadvantage.  When  the 
crop  is  grown  for  canning  only  and  where  nearness  to  market  is  not 
essential,  it  would  be  better  to  center  the  industry  in  sections  where 
these  unfavorable  conditions  do  not  exist,  provided  the  other  essential 
factors  are  present.  The  tendency  at  the  present  time  is  toward  either 
the  moderate-sized  factory  located  near  the  source  of  supply  of  to- 
matoes or  to  the  small  farm  cannery  handling  the  product  of  one  or 
two  farms  and  often  making  some  special  product. 

METHODS  FOLLOWED  BY  CANNERS  TO  OBTAIN  A 
SUPPLY  OF  TOMATOES. 

Canners  secure  their  supply  of  tomatoes  either  by  contracting  with 
growers  for  a  definite  acreage,  by  growing  them  themselves,  or  by 
buying  them  in  the  open  market. 

It  is  difficult,  however,  for  the  canners  to  safeguard  a  sufficient 
supply  without  some  form  of  contract  with  growers.  In  some  cases, 
a  plan  has  been  devised  whereby  the  growers  are  guaranteed  a  fixed 
minimum  price  for  their  tomatoes,  this  price  being  sufficient  to  re- 
turn them  the  cost  of  growing  the  crop,  and  the  final  settlement  is 
made  on  the  basis  of  the  price  received  for  the  canned  goods.  Some 
such  plan  as  this  may  obviate  many  of  the  difficulties  experienced  in 
the  past.  Canners  and  growers  should  realize  that  their  interests 
are  in  common  and  that  each  is  indispensable  to  the  other.  The 
canner  must  have  tomatoes  if  he  is  to  operate  his  factory,  and  he  in 
turn  gives  the  grower  a  ready  market  for  his  crop. 

Some  of  the  large  canning  companies  now  produce  a  large  per- 
centage of  the  tomatoes  they  require  on  land  either  owned  or  leased 
by  them.  Such  companies  maintain  a  farm  department,  with  the 
necessary  equipment  to  plant,  care  for,  and  handle  the  crop.  This 
plan  has  many  points  in  its  favor,  but  is  hardly  practicable  foi: 
any  but  the  small  canner  handling  the  product  of  his  own  farm  o 
for  the  very  large  concern  able  to  command  sufficient  resource} 
to  produce  the  crop  along  the  most  advanced  lines.  Where  a  suf 
ficient  supply  can  be  obtained  from  the  farmers,  most  firms  prefei 
to  devote  their  whole  energies  to  the  manufacturing  end,  leaving 
the  growing  of  the  crop  to  the  farmers. 

In  parts  of  the  Tri-State  territory,  consisting  of  Maryland,  Dela 
ware,  and  New  Jersey,  where  in  the  past  more  than  half  of  th< 
tomatoes  grown  for  canning  have  been  produced,  some  growers  sel 
the  early  crop  on  the  market  when  prices  are  high  and  dispose  of  th< 
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later  iX)rtion  to  caiinei-s  or  soup  mamifacturers.  In  this  way  a  higher 
average  price  is  received  for  the  crop,  and  the  plan  often  works  to 
the  advanta«j:e  of  both  growers  and  canners.  Few  canners  depend 
on  buyin<>:  their  entire  supply  on  the  oj^en  market,  preferring  as  a 
rule  to  contract  for  at  least  00  per  cent  of  their  requirements.  Some 
larjre  manufacturing?  firms  follow  the  practice  of  buying  the  surplus 
stocks  of  tomatoes  on  certain  markets  available  to  them  when  the 
price  drops  to  a  si^ei-ified  point.  Part  of  the  surplus  is  thus  taken 
off  the  market,  and  this  acts  as  a  safety  valve,  the  growers  being 
guaranteed  against  the  entire  loss  of  this  part  of  their  crop. 

Whether  tlie  farmers  have  a  direct  financial  interest  in  the  cannery 
end  of  the  business  or  not,  there  should  be  sufficiently  close  relations 
between  the  farmers  and  the  canners  to  permit  the  employment  of 
every  agency  to  increase  the  yields  and  make  the  industry  a  profitable 
one  to  both,  for  unless  the  business  gives  the  growlers  and  canners 
reasonable  returns,  they  can  not  be  expected  to  continue  the  produc- 
tion and  the  packing  of  this  crop. 

fnthin  the  past  few  years  the  growing  and  canning  of  tomatoes 
e  not  been  uniformly  profitable  to  growers  and  canners.  The 
average  yield  for  the  past  few  years  in  the  Tri-State  territory  has 
been  less  than  4  tons  per  acre  and  in  Indiana  less  than  5  tons  per 
acre.  Some  growers  in  these  States  have  uniformly  obtained  much 
1  higher  yields,  10  to  12  tons  per  acre  being  quite  common.  Growers 
who  expect  to  make  a  success  of  tomato  growing  must  obtain  good 
yields,  and  the  purpose  of  this  bulletin  is  to  point  out  some  of  the 
;  practices  which  have  proved  successful  in  increasing  the  yields  of 
tomatoes. 

CROP  ROTATION. 

IB^  crop  rotation  that  will  keep  the  soil  in  good  physical  condition 

l^k  well  supplied  with  organic  matter  is  particularly  desirable  on 

*BR*ms  where  tomatoes  are  grown  year  after  year.     The  rotation 

should  not  include  such  crops  as  potatoes,  peppers,  or  eggplants,  as 

:;  hese  are  related  to  the  tomato  and  liable  to  spread  the  diseases 

f  iffecting  the  tomato.    A  rotation  that  includes  at  least  one  crop  or 

combination  crop  of  clover  or  cowpeas  is  extremely  desirable.    It  is 

00  often  the  practice  to  relegate  the  tomato  crop  to  the  poorest  part 

>f  the   farm,  using  the  good  ground  for  other  crops.     The  crop 

hould  be  placed  on  good  ground  if  success  is  to  be  expected.    For 

letails  as  to  the  rotation  best  suited  to  local  conditions,  the  county 

gent  should  be  consulted. 

It  is  often  possible  to  add  materially  to  the  organic  matter  in  the 
oil  by  growing  cover  crops  between  the  rows  of  tomatoes,  sowing 
hese  crops  after  the  last  cultivation  of  the  tomatoes.  When  it  is 
he  plan  to  use  such  crops,  the  tomatoes  are  usually  set  in  rows  5  or  6 
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feet  apart  and  3  feet  apart  in  the  rows,  this  method  of  planting  giv- 
ing practically  the  same  number  of  plants  per  acre  as  when  set 
at  standard  planting  distances,  as  practiced  in  the  past.  Where  it  is 
possible  to  get  a  stand  of  crimson  clover,  this  is  an  ideal  crop  for  this 
use.  Cowpeas  and  soy  beans  are  also  extensively  used  for  tliis 
purpose. 

The  particular  method  to  be  followed  must  be  determined  by  the 
conditions  found  on  each  farm,  but  the  purpose  should  be  to  keep 
the  ground  occupied  at  all  times  with  some  crop  that  is  adding  vege- 
table matter  to  the  soil,  preferably  one  that  is  adding  plant  food  iri 
the  form  of  nitrogen.  It  should  be  remembered  that  even  the  non- 
nitrogen-gathering  green-manure  crops  add  to  the  fertility  of  the 
soil  by  making  available  much  of  the  insoluble  plant  food  found  in 
most  soils. 

SOILS  FOR  TOMATOES. 

Tomatoes  can  be  grown  on  a  wide  range  of  soil  types.  They  are 
successfully  produced  in  commercial  quantities  upon  soils  varying 
from  mucks  to  clays  and  from  clays  to  comparatively  light  sands. 
Light  soils,  however,  are  open  to  the  objection  that  they  suffer  se- 
verely from  drought  and  are  hard  to  keep  supplied  with  organic 
matter  and  available  plant  food.  On  the  other  hand,  such  soils  are 
easier  to  work,  are  usually  earlier,  and  the  cost  of  preparing  the 
ground  and  planting  and  caring  for  the  crop  is  less  than  for  heavier 
soils.  It  is  believed  by  many  authorities  that  tomatoes  grown  on 
light  soils  are  of  a  better  quality  than  those  grown  on  heavier  soils. 

The  tomato  is  very  sensitive  to  poorly  drained  soil,  and  such  ground 
should  never  be  used  for  the  growing  of  this  crop.  The  land  should 
be  in  a  high  state  of  fertility  and  in  good  physical  condition  as  a 
result  of  proper  treatment  during  previous  seasons  and  should  not 
have-  been  in  tomatoes,  potatoes,  peppers,  or  eggplants  for  at  least 
three  years.  Crops  which  are  closely  related  to  the  tomato  may 
serve  as  host  plants  for  various  diseases  which  may  later  attack  the 
tomato  crop. 

PREPARATION  OF  THE  SOIL. 

Where  fall  plowing  can  be  done  without  sacrificing  well-estab- 
lished cover  crops,  it  is  in  many  cases  desirable.  On  heavy  soils, 
where  it  is  possible  to  practice  it  without  injury  to  the  soil  through 
leaching  and  washing,  fall  plowing  is  a  good  custom,  as  it  promotes 
more  thorough  decay  of  roots  and  other  organic  matter  in  the  soil 
and,  owing  to  the  alternate  freezing  and  thawing,  puts  the  soil  in 
better  physical  condition.  Plow  as  deeply  as  the  soil  will  permit,  and 
gradually  increase  the  depth  of  plowing  by  half  an  inch  each  season 
until  the  soil  is  at  least  8  inches  deep.    It  is  not  desirable  to  increase 
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the  depth  of  plowing  suddenly  so  that  largo  quantities  of  subsoil  are 
brought  to  the  surface,  but  through  gradually  deepening  the  plowing 
the  soil  can  be  increased  in  depth  without  affecting  the  present  crop. 
The  final  result  will  gi*eatly  improve  conditions  for  the  growing  of 
tomatoes  and  other  crops.  In  case  a  cover  crop  or  sod  is  to  be  plowed 
under,  disking  is  recommended  before  plowing,  as  this  will  hasten  the 
decay  of  the  material  being  turned  under.  The  preparation  of  the 
land  after  plowing  should  l)e  more  thorimgh  than  is  oidinarily  given 
for  general  farm  crops.  Before  setting  the  plants  and  topsoil  should 
be  well  pulverized  to  a  depth  of  3  or  4  inches. 

MANURE. 

Many  growers  prefer  to  apply  stable  manure  to  the  crop  preceding 
tomatoes  rather  than  to  the  tomato  crop  itself.  Unless  the  soil  is 
exceedingly  rich  in  available  plant  food,  however,  there  is  no  ob- 
jection to  the  application  of  moderate  quantities  of  well-rotted  stable 
manure  directly  to  the  tomato  crop.  If  long,  strawy  manure  is  used, 
it  should  be  plowed  under.  If  the  manure  is  short,  it  may  be  applied 
broadcast  as  a  top-dressing  and  worked  into  the  soil  before  plant- 
ing. The  application  of  10  to  12  tons  per  acre  is  desirable,  but 
owing  to  the  increasing  scarcity  of  stable  manure  growers  of  canning 
tomatoes  as  a  rule  can  not  depend  upon  this  material  for  the  main- 
tenance of  their  soil.  Tliey  should,  through  proper  farm  practices, 
keep  the  soil  well  supplied  with  organic  matter  obtained  by  growing 
and  turning  under  such  crops  as  crimson  clover,  cowpeas,  soy  beans, 
rye,  vetch,  and  winter  oats. 

LIME. 

TMiere  lime  is  needed  to  correct  soil  acidity,  it  should  by  all  means 
be  used  before  attempting  to  grow  a  crop  of  tomatoes.  There  is  no 
safe  rule  for  the  application  of  lime  to  tomato  land,  but,  generally 
>  peaking,  the  lighter  soils  used  for  the  growing  of  tomatoes  have  a 
sufficient  supply  of  lime.  Heavier  soils  are  more  likely  to  need  lime, 
but  in  all  cases  an  actual  test  is  necessary.  Applications  of  1,000  to 
•J  .(XX)  pounds  per  acre  of  ground  limestone  will  usually  be  sufficient, 
as  moderate  applications  at  frequent  intervals  have  been  found  to 
be  more  desirable  than  heavy  applications  at  less  frequent  intervals. 
Wliere  quick  results  are  desired,  a  small  quantity  of  ground  stone 
lime  or  hydrated  ground  lime  may  be  used. 

COMMERCIAL  FERTILIZERS. 

Th^  judicious  use  of  commercial  fertilizers  will,  in  most  cases, 
pay  good  returns;  but,  as  pointed  out  in  previous  paragraphs,  it  is 
far  better  to  use  soil  that  is  in  good  physical  condition  and  well  sup- 

50829°— 21 2 


10  Farmers'  Bulletin  1233. 

plied  with  plant  food  through  years  of  proper  treatment  than  it  is 
to  depend  upon  heavy  applications  of  commercial  fertilizer  to  im- 
prove the  crop. 

However,  in  the  older  tomato-growing  sections  the  best  growers  use 
considerable  quantities  of  commercial  fertilizer  directly  on  the  to- 
mato crop,  and  it  pays  them  good  returns.  A  few  years  ago  it  was 
the  practice  to  apply  fertilizers  containing  4  per  cent  nitrogen,  8 
per  cent  phosphoric  acid,  and  10  per  cent  potash ;  but  during  the  past 
few  years,  owing  to  the  scarcity  of  potash,  this  has  been  cut  down 
until  at  the  present  time  mixtures  containing  4  per  cent  nitrogen,  8 
per  cent  phosphoric  acid,  and  4  per  cent  potash  are  about  as  high  in 
potash  as  can  be  obtained  at  reasonable  cost.  A  mixture  with  2  per 
cent  nitrogen,  8  per  cent  phosphoric  acid,  and  3  per  cent  potash  gives 
good  results,  and  on  most  soils  this  can  be  used  profitably  at  the  rate 
of  about  1,000  pounds  per  acre.  When  used  at  this  rate,  600  pounds 
should  be  broadcasted  before  the  field  is  laid  off  and  400  pounds 
should  be  applied  in  the  rows  about  10  days  before  setting  the  plants. 

Under  certain  conditions  it  is  advisable  to  use  an  additional  side 
dressing  of  nitrate  of  soda  or  sulphate  of  ammonia,  and  when  this  is 
done  it  is  usually  applied  from  four  to  six  weeks  after  setting  the 
plants,  at  the  rate  of  100  to  150  pounds  to  the  acre.  In  using  nitrate 
of  soda  or  sulphate  of  ammonia  the  fertilizer  should  be  applied  a 
few  inches  from  the  plants,  care  being  taken  that  none  of  it  falls  on 
the  foliage. 

As  a  rule,  the  lighter  soils  demand  heavier  applications  of  ferti- 
lizer than  the  heavier  ones. 

When  moderate  applications  of  manure  are  made,  400  pounds  of 
a  fertilizer  with  4  per  cent  nitrogen,  8  per  cent  phosphoric  acid,  and 
4  per  cent  potash  per  acre  in  rows  under  the  plants  will  be  sufficient. 

VARIETIES  AND  SEED. 

Poor  yields  of  tomatoes  are  often  due  to  the  use  of  poor  seed  and 
unsuitable  varieties,  and  in  some  cases  to  the  use  of  mixed  seed.  Next 
to  poor  soils  the  greatest  menace  to  the  industry  is  poor  seed,  espe- 
cially the  promiscuous  cannery-run  seed  which  is  saved  from  catsup 
and  tomato  pulp  manufacture.  Cannery-run  seed  is  often  a  mixture 
of  varieties,  frequently  carries  disease  affecting  the  fruits  as  well  as 
the  young  plants,  and  is  never  saved  from  selected  stock.  Its  use 
can  not  be  too  severely  condemned.  Two  ounces  of  good  seed  will 
produce  an  abundance  of  plants  to  set  an  acre.  Even  though  good 
seed  may  be  expensive,  its  use  is  advisable. 

Satisfactory  tomato  seed  suited  to  the  growers'  conditions  can  be 
purchased  from  dealers  who  have  made  a  specialty  of  its  production. 
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It  is  also  possible  to  secure  excellent  results  by  iudividual  growers  or 
associations  of  growers  saving  their  own  CK^ed.  If  the  iiKji^ihial 
grower  desires  to  work  alone,  he  can  select  a  fewplp.nts  of  the  type  he/ 
desires  and  save  his  seed  from  these  plants.  If  it  is  advisable  for  an 
association  of  growers  to  unite  their  efforts  and  save  enough  s^sed  for 
the  use  of  the  entire  membership  of  the  association,  this  work  car. 
readily  be  done  by  one  or  two  growers  who  have  satisfactory  fa- 
cilities for  producing  the  seed.  The  selection  of  seed  from  a  high- 
yielding  field  will  help,  but  such  selection  will  never  develop  a  very 
high  strain,  since  the  plant  itself  is  the  unit  that  must  be  considered. 

Where  fields  are  set  aside  for  seed  purposes,  individual  plants  of 
the  desired  type  should  be  marked  and  the  product  of  these  plants 
taken  for  seed  from  which  to  grow  the  plants  for  next  year's  crop. 
Tomatoes  from  the  undesirable  plants  in  the  field  should  be  gathered 
separately  and  used  in  such  a  way  that  none  of  the  seed  from  them 
becomes  mixed  with  that  of  the  selected  plants.  There  is  little  to  be 
gained  from  the  saving  of  seed  from  fine,  large  tomatoes  irrespective 
of  the  plant  from  which  they  have  l)een  taken.  Provided  the  proper 
type  is  selected,  the  seed  from  the  small  tomatoes  borne  on  selected 
plants  is  just  as  desirable  as  that  from  the  larger  tomatoes.  Through 
the  home  or  community  selection  of  seed  good  strains  can  soon  be 
developed. 

Considerable  progress  has  been  made  within  the  past  few  years  in 
the  development  of  strains  of  tomatoes  resistant  to  wilt.  Among 
these  may  be  mentioned  the  Wilt- Resistant  Stone,  Wilt-Eesistant 
Greater  Baltimore,  Norton  (a  wilt-resistant  Stone),  Arlington  (a 
wilt-resistant  Greater  Baltimore),  and  Marvel  (an  early  wilt-resist- 
ant variety).  For  early  tomatoes  the  Bonny  Best,  John  Baer,  Chalk's 
Jewel,  and  Delaware  Beauty  are  satisfactory  varieties.  For  late  to- 
matoes the  Greater  Baltimore,  Stone,  Paragon,  Success,  Matchless, 
and  Red  Rock  are  satisfactory. 

GROWING  THE  PLANTS. 

Strong  well-developed  plants  are  essential  to  the  production  of 
profitable  crops  of  tomatoes.  The  method  to  be  followed  in  obtain- 
ing these  plants  must  be  determined,  to  a  large  degree,  by  the  geo- 
graphical location  of  the  grower,  by  the  equipment  available,  by  the 
time  in  the  season  the  plants  are  needed  and  by  the  desired  size  of 
the  plants  themselves.  As  already  pointed  out,  the  growing  season 
can  be  lengthened  several  weeks  by  growing  the  plants  indoors,  as 
it  is  possible  with  proper  facilities  to  have  them  well  advanced  when 
set  in  the  field.  In  some  sections  the  canners  grow  the  plants,  charg- 
ing their  growers  the  cost  of  the  plants.     In  other  cases,  several 
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farmers  unite  tc  grow  enough  plants  for  the  needs  of  all,  dividing 
the  cost  -amon^  them.  Perhaps  the  most  -general  practice  is  for  the 
.individual  tomato  growers  to  start  their  own  plants,  making  use  of 
whatever  facili^^i^s  they  may  have.  Whatever  the  method  followed 
in  obtaining  the  plants,  the  aim  should  be  to  secure  plants  that  are 
free  from  disease  and  that  can  be  moved  from  the  plant  bed  to  the 
field  with  a  minimum  amount  of  shock.  It  is  obvious  that  the 
grower  who  is  so  situated  that  it  is  possible  for  him  to  grow  his 
plants  can,  with  proper  precautions,  produce  stronger  and  healthier 
ones  than  would  be  possible  with  plants  grown  at  a  distance.  Such 
plants  can  be  moved  from  the  plant  bed  to  the  field  without  much 
shock  to  them,  which  is  sure  to  result  when  they  are  shipped  long 
distances. 

THE  SEED-BED  METHOD. 

The  method  of  growing  tomato  plants  in  the  open  on  a  specially 
fitted  piece  of  land  is  very  largely  followed  in  Delaware,  Maryland, 
New  Jersey,  Virginia,  and  other  sections  where  canning  tomatoes  or 
plants  for  sale  to  canners  are  grown.  The  common  practice  of  using 
the  same  area  year  after  year  for  the  seed  bed  is  open  to  the  objection 
that  such  ground  is  liable  to  become  infected  with  diseases,  such  as 
collar  rot.  When  it  is  necessary  to  use  an  old  seed  bed,  it  should 
be  sterilized  with  steam,  hot  water,  or  formalin.  Such  a  practice  is 
an  effective  insurance  against  certain  diseases  and  is  well  worth  the 
necessary  effort.  Directions  for  sterilizing  seed  beds  may  be  found 
in  Farmers'  Bulletin  996,  United  States  Department  of  Agriculture. 

Unless  it  is  possible  to  sterilize  the  seed  bed  thoroughly  each  year,  it 
is  better  practice  to  select  a  fresh  area  for  the  plant  bed.  A  desirable 
and  common  practice  is  to  burn  large  quantities  of  brush  on  the  area, 
thus  destroying  many  weed  seeds  and  adding  considerable  quantities 
of  potash  to  the  soil. 

The  seed  bed  is,  as  a  rule,  prepared  in  the  early  spring,  and  as  soon 
as  the  ground  is  warm  the  seed  is  sowed  in  drills  from  2  to  4  inches 
apart  with  from  three  to  five  seeds  to  the  inch.  It  is  the  aim  to  cover 
the  seed  about  half  an  inch  deep,  provided  the  soil  is  of  a  light  tex- 
ture, and  not  more  than  a  quarter  of  an  inch  deep  if  the  soil  is  of  a  heavy 
or  clayey  nature.  It  is  an  excellent  plan  to  mark  the  ground  off  with 
some  suitable  marking  device,  place  the  seed  in  position  in  the  drills, 
and  cover  it  with  a  screened  mixture  of  half  leaf  mold  and  half  sand. 
After  the  plants  are  well  up,  they  should  be  thinned,  so  they  will 
stand  about  half  an  inch  apart  in  the  rows.  Many  growers  do  not 
practice  this  thinning,  on  account  of  the  labor  involved,  but  it  is 
extremely  desirable. 

This  method  of  growing  tomato  plants,  while  very  largely  followed, 
is  open  to  several  very  serious  objections.     In  the  first  place,  the 
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plants  can  not  be  produced  siifticiently  early  in  the  season  for  tl»e 
best  results.  A^iin,  plants  ^rown  in  seed  beds  without  transplanting 
are  never  as  strong;  and  healthy  as  transplanted  plants.  AMiile  the 
method  gives  great  numl)ers  of  plants  at  low  cost,  it  should  not  as  a 
rule  be  followed.  One  of  the  greatest  handicaps  to  the  tomato  in- 
dustry to-day  is  the  use  of  poor  plants,  and  the  seed-l)ed  method  of 
growing  plants  as  a  rule  does  not  give  good  plants.  It  is  far  better 
to  employ  a  method  that  will  give  l)etter  plants,  even  though  the  cost 
'  these  plants  l)e  higher. 

THE  HOTBKD-COLDFRAMK  METHOD. 

A  meth(Hl  frequently  followed,  and  one  which  usually  gives  good 
results,  is  to  sow  the  tomato  seed  in  hotb^nls  heated  either  l)y  manure, 
coils  of  steam,  hot-water  pipes,  or  a  flue  some  six  weeks  l)efore  the 
time  to  set  the  plants  in  the  field.  The  seed  is  sown  in  drills,  as  in 
the  case  of  the  outdoor  seed  bed,  although  it  may  Ih»  sown  more 
thickly  in  the  row  than  would  l)e  i>ennissible  were  the  plants  to  grow 
in  this  position  until  taken  to  the  field.  About  10  days  to  two  weeks 
after  sowing  the  seed  the  plants  should  l)e  ready  for  transj)lanting 
to  coldframes  fitted  with  sash  or  muslin  covers,  to  protect  them  from 
occasional  frosts.  These  coldfnimes  have  from  3  to  4  inches  of  thor- 
oughly fine  and  well-rotted  potting  soil,  in  which  the  plants  are  set, 
spacing  them  about  3  inches  apart  each  way.  They  are  allowed  to 
grow  in  this  position  until  time  to  move  them  to  the  field.  During 
their  glx>^^'th  in  the  coldframethe  sash  or  cover  is  gi*adually  removed, 
keeping  the  temj>erature  as  low  as  practicable  consistent  with  safety 
to  the  plants.  This  practice  tends  to  give  strong,  stocky  i)lants  that 
will  not  suffer  much  shock  when  shifted  to  the  field.  During  the  later 
stage  of  growth  the  covers  are  removed  entirely.     (Fig.  2.) 

When  the  time  comes  to  set  them  in  the  field,  the  root  system  of  the 
plants  will  have  spread  through  most  of  the  top  layers  of  soil,  and 
the  usual  practice  is  to  cut  the  plants  apart  with  a  spade  or  trowel, 
allowing  each  plant  to  retain  its  square  of  soil  with  as  little  dis- 
turbance of  the  I'oot  system  as  possible.  The  plants  are  set  in  shal- 
low boxes,  or  flats,  and  transported  to  the  field,  and  when  set  in  posi- 
tion with  care  need  suffer  little  disturbance. 

A  modification  of  this  method  is  to  transplant  plants  to  flats,  or 
shallow  boxes,  instead  of  to  the  coldframe  direct,  setting  these  flats 
in  the  coldframe,  so  that  when  planting  time  comes  these  boxes  can 
be  moved  to  the  field  and  the  plants  cut  apart  and  set  directly  into  the 
open  ground.  When  such  boxes  are  available,  this  plan  is  an  excellent 
one  to  follow  and  with  proper  care  gives  strong,  healthy  plants. 
(Fig.  3.) 
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GREENHOUSE-GROWN  PLANTS. 


Another  method  that  gives  good  results  is  to  sow  the  seed  in  flats 
in  the  greenhouse,  covering  it  with  leaf  mold  and  sand.     (Fig.  4.) 

When  the  plants  are  ready  for  transplanting  they  are  shifted  to 
paper  bands  or  pots  (fig.  5),  these  being  set  in  flats  or  directly  on 
tlie  greenhouse  benches  and  kept  under  suitable  temperature  and 
moisture  conditions.  At  the  end  of  about  two  Aveeks  they  are  again 
transplanted  to  larger  bands  or  to  pots  and  then  shifted  to  an  outdoor 
coldframe  and  handled  as  in  the  case  of  plants  grown  according  to 
the  second  method  described. 


Fig.  2. 


-Coldframe  occupied  by  a  crop  of  strong,  well-hardened  tomato  plants.    The  covers 
are  held  in  readiness  for  a  sudden  cold  night. 


Transplanted  plants  always  have  better  root  systems  and  are 
stronger  and  more  stocky  than  those  not  transplanted,  two  transplant- 
ings  giving  correspondingly  better  results  than  one.  Where  the  cost 
of  labor  is  not  too  high  it  will  pay  to  grow  transplanted  plants,  as 
the  results  from  the  use  of  such  plants  are  usually  better.  Plants 
of  the  type  shown  in  figure  6  can  be  produced  by  following  the 
method  just  described. 

Whatever  the  method  followed  in  producing  the  plants,  too  much 
attention  can  not  be  paid  to  the  control  of  conditions  under  which 
the  plants  are  grown,  as  this  almost  wholly  determines  the  success 
or  failure  of  the  effort.  The  soil  used  for  the  seed  beds  should  always 
l)e  sterilized.  The  flats  should  be  filled  with  thoroughly  prepared 
potting  soil  made  up  of  1  part  well-rotted  manure  and  2  parts  well- 
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luiitMl  soil.  This  material  should  be  prepared  the  season  before  by 
coniiK)Stiii«;  sod  and  manure.  Some  two  or  three  weeks  before  it  is 
time  to  sow  the  seed  this  compost  should  be  placed  either  in  the  hot- 
'"'d  or  brought  into  the  greenhouse,  so  that  it  will  rea.ch  a  tempera- 
I  e  of  60°  to  70°  F.  before  the  time  to  sow  the  seed.  If  the  seed  is 
lo  be  sown  in  the  hotbed,  the  soil  may  l>e  placed  in  sacks  or  boxes, 
put  in  steam  boxes,  as  described  in  Farmers'  Bulletin  996,  and  thor- 
oughly sterilized.  It  will  be  necessary  to  allow  the  soil  to  dry  out 
before  placing  it  in  the  hotbed  ready  for  the  seed.  When  the  seed 
is  to  l)e  sown  in  the  hotbed,  however,  it  is  best  to  sterilize  it  in  posi- 
lion  by  the  methods  described  in  the  Farmers'  Bulletin  mentioned. 
A  steam  cabinet  should  be  used  when  the  seed  is  to  be  sown  in  flats 


Transplanting  tomato  seedlings  tu  ....;^.  ^vLicie  ihty  ;ire  allowed  to  grow  until  it 
Is  time  to  set  them  In  the  field. 


ill  the  greenhouse.  Such  a  cabinet  is  inexpensive  and  can  be  made 
(»f  lumber,  concrete,  or  brick.  The  one  shown  in  figure  7  is  con- 
structed of  concrete  and  is  so  planned  that  the  flats  filled  Avith  soil 
I'lin  be  stacked  on  a  truck  and  rolled  into  the  cabinet.  It  is  suggested 
that  sterilization  equipment  be  constructed  at  the  cannery,  where 
steam  is  available. 

Tomato  seed  germinates  best  at  a  temperature  of  about  70°  F.,  and 
cure  should  be  taken  that  the  soil  is  not  kept  too  wet,  as  moisture  is 
likely  to  induce  damping-off  and  other  diseases. 

Many  other  methods  aside  from  those  described  are  employed  in 
growdng  tomato  plants;  whatever  the  method  used,  the  aim  should 
be  to  obtain  strong,  healthy  plants  sufficiently  early  in  the  season  so 
that  the  plants  can  be  placed  outdoors  as  soon  as  conditions  permit. 
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Stocky,  well-grown,  well-hardened  plants  are  well  worth  the  neces- 
sary effort  required  to  produce  them.  Reject  all  plants  that  have 
any  appearance  of  disease,  such  as  mottling  of  the  leaves,  curling  of 
the  leaves,  or  discoloration  of  the  stem. 

SETTING  THE  PLANTS  IN  THE  FIELD. 

Tomato  plants  should  not  be  set  in  the  field  until  danger  of  frost  is 
past,  the  actual  date  depending  upon  the  particular  section  of  the 
country  in  which  they  are  grown.  It  should  be  the  aim  of  the  grower 
to  move  the  plants  to  the  field  with  as  little  shock  to  them  as  possible. 
For  this  reason,  just  as  much  as  possible  of  the  root  system  of  the 


Fig.  4. — Sowing  tomato  seed  iu  flats  iu  the  .m-pcnhouse.     The  seed  is  covered  with  sand  or 
leaf  mold.     As  a  rule  the  seedlings  are  ready  to  transplant  in  10  days. 

plant  should  be  saved.  Tomato  plants  grown  in  such  a  way  that 
they  can  be  transferred  to  the  field  without  disturbing  the  root  sys- 
tem have  a  very  great  advantage  over  those  whose  root  systems  must 
be  more  or  less  injured  in  removing  them  from  the  seed  bed  and  to  the 
field. 

Planting  distances  vary,  but  if  the  plants  are  to  be  sprayed  or  if 
green  crops  are  to  be  planted  between  the  rows  at  the  last  cultivation 
the  rows  should  be  6  feet  apart  and  the  plants  3  feet  apart  in  the 
rows.  This  distance  permits  the  spraying  apparatus  to  pass  between 
the  rows  without  injury  to  the  plants,  and  it  also  makes  it  possible  to 
seed  a  large  proportion  of  the  ground  to  such  crops  as  crimson  clover 
and  rye,  when  the  last  cultivation  is  given  the  tomatoes.    If  the  plants 
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a IV  not  to  be  sprayed,  they  may  be  set  about  4  feet  apart  each  way, 
or  any  other  distance  that  pves  sufficient  room  for  the  development 
of  the  indiviihial  j)lants.  There  is  nothinjj:  to  he  <jained  by  phintin<^ 
too  close,  as  the  vines  will  mingle  on  the  surface  of  the  ground,  this 
crowdinji^  making  it  harder  to  cultivate  and  fjather  the  crop,  with  no 
greater  yields  than  when  the  plants  are  set  farther  apart. 

If  set  in  dry  weather  the  plants  should  he  watered  in,  and  it  is  a 
-li^tinct  advantage  to  set  the  plants  at  a  sufficient  dei)th  so  that  but 

i\"w  inches  of  the  tops  will  be  exposed.  Hand  planting  is  necessary 
where  the  plants  have  large  quantities  of  earth  adhering,  such  as  is 
secure<l  by  blocking,  growing  in  pots,  paper  bands,  etc.    The  use  of 


Fig.  5. — TrausplantlnK  tomato  seedlings  to  paper  pots,  w  i  h  ■  set  in  flats  for  con- 

venience in.  handling  or  set  in  sand  on  the  greeuhuuse  bench. 

;  transplanting  machines  is  recommended  where  plants  that  have  not 
been  transplanted  are  used.  The  use  of  water  in  machine  setting  is 
recommended. 

CULTIVATION. 

Clean,  level  cultivation  is  essential  to  success  in  growing  tomatoes. 
The  field  must  be  kept  free  from  weeds,  and  it  is  especially  desirable 
that  horse  nettle  (nightshade)  a  plant  common  in  some  sections  of 
the  country  and  related  to  the  tomato,  which  spreads  certain  dis- 
eases, be  kept  out  of  the  field.  A  good  soil-  mulch  should  be  main- 
tained at  all  times.  The  tomato  is  not  a  very  deep-rooted  plant, 
and  frequent  shallow  cultivations  are  much  better  than  infrequent 
deep  ones.     Cultivation  should  not  be  carried  on  when  the  vines  are 
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wet,  as  this  tends  to  spread  the  spores  of  the  leaf-blight  fungus.  It 
should  continue  until  the  vines  cover  the  ground,  but  should  be  given 
up  when  the  vines  are  injured  thereby.  The  hoe  should  be  used  to 
keep  stray  weeds  out  of  the  field  after  that  time. 

SPRAYING. 

To  be  effective  the  spraying  of  tomatoes  for  disease  must  be  abso- 
lutely thorough.  It 
is  an  exceedingly  dif- 
ficult matter  to  spray 
tomato  vines  thor- 
oughly, owing  to  the 
habit  of  growth  of  the 
plant.  Much  of  the 
so  -  called  spraying 
of  tomatoes  is  wasted 


effort. 


to  the 


fact  that  improper 
equipment  is  used  or 
the  work  carelessly 
(lone.  Effective  work 
can  be  done  only 
with  a  high-pressure 
power  or  traction 
outfit.  Spraying 
should  begin  about 
the  time  the  tomatoes 
begin  to  set  and 
should  be  carried  on 
at  intervals  of  10 
days  until  five  appli- 
cations are  made. 

For  additional  in- 
formation on  the  con- 
trol  of   diseases    and 

insects,  Avrite  to  the  United  States  Department  of  Agriculture  or 

consult  the  county  agent. 

PICKING  AND  HANDLING  TOMATOES. 

Tomatoes  grown  for  manufacturing  purposes  are  usually  hauled 
directly  from  the  field  to  the  factory.  Although  they  are  to  be  used 
immediately,  extreme  care  should  be  taken  in  picking  and  handling 
the  crop.  One  of  the  greatest  difficulties  in  the  past  in  the  produc- 
tion of  high-quality  canned  tomatoes  has  been  in  getting  the  raw 
product  to  the  cannery  in  first-class  condition.     The  industry  has 


Fig.  6. — A  well- rooted,  strong,  and  hardy  tomato  plant  pro- 
duced by  two  transplantlngs.  Such  plants  increase  the 
chances  of  success. 
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been  seriously  penalized  by  carelessness  in  this  respect.  The  sooner 
the  »rrowcrs  and  canners  realize  the  importance  of  producin<r  a  hi<rh- 
(luality  jiroduct,  and  that  such  a  product  can  Ih»  secured  only  through 
the  exercise  of  painstaking  care  all  along  the  line,  the  better  it  will 
be  for  the  industry. 

Tomatr>es  should  l)e  picked  when  in  prime  condition  for  the  pur- 
pose for  which  they  are  to  be  used.  This  means  that  they  should  be 
thoroughly  ri|)e,  but  not  overrii>e.  All  tomatoes  injured  or  partly 
tlecayed  should  be  discarded.  It  should  l>e  the  aim  of  the  grower  to 
pick  his  tomatoes  and  get  them  to  the  cannery  in  the  shortast  possible 
time.    It  should  iilso  bo  the  :iini  of  tlio  cannery  to  handle  the  product 


Fig.  7. — A  concrete  cabinuL  ua.  d  lur  .-^uiiliz::,^  .,. „r  the  growiu;_   ..  v^. .Uj  ,....:.. 

just  as  quickly  as  possible  after  it  reaches  the  factory.  In  the  past 
there  has  been  a  tendency  among  growers  to  pick  at  too  infrequent 
intervals  and  among  canners  to  allow  the  tomatoes  to  sfeind  around 
the  factory  too  long  before  being  used. 

Tomatoes  should  not  be  picked  when  the  vines  are  wet,  as  there  is 
great  danger  that  leaf-spot  and  early-blight,  two  very  serious  tomato 
diseases,  will  be  spread  by  the  hands  and  clothing  of  the  pickers. 

Successful  tomato  growing  depends  on  good  farm  practices,  good 
seed,  good  plants,  proper  fertilizer,  careful  planting,  clean  cultiva- 
tion, and  disease  control  through  spraying  and  through  the  use  of 
disease-resistant  varieties.  Growers  who  pay  due  attention  to  these 
factors  produce  crops  which  give  them  satisfactory  returns. 


HOW  TO  DO  IT 

DO  YOU  WANT  practical  suggestions  on  how  to 
build  a  silo,  a  hog  house,  a  poultry  house,  a 
potato-storage  house,  or  how  to  make  a  tireless 
cooker,  or  other  farm  home  convenience?  Are  you 
seeking  ideas  on  how  to  prepare  vegetables  for  the 
table,  how  to  care  for  food  in  the  home,  how  to  bake 
bread  and  cake  and  other  appetising  foods  in  an 
efficient  and  economical  manner?  Is  there  some 
practical  question  about  your  corn  or  wheat  or  cot- 
ton or  other  crops,  or  about  your  poultry  or  live 
stock,  to  which  you  are  seeking  an  answer?  The 
answers  to  thousands  of  such  questions  and  prac- 
tical suggestions  for  doing  thousands  of  things 
about  the  farm  and  home  are  contained  in  over  500 
Farmers'  Bulletins,  which  can  be  obtained  upon 
application  to  the  Division  of  Publications,  United 
States  Department  of  Agriculture,  Washington,  D.  G. 
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United  States  Department  oPAgricultuie 

Gullies- 

Row  to  control 
0/7C' reclaim  them 


GULLYING  occurs  in  every  State  in  the  Union. 
Besides  ruining  fertile  land,  gullies  interfere 
with  farm  operations,  undermine  buildings,  en- 
croach on  public  highways,  endanger  the  life  of 
stock,  and  often  mar  the  beauty  and  lower  the  mar- 
ket value  of  a  farm.  They  are  also  largely  respon- 
sible for  the  filling  up  of  reservoirs,  streams,  and 
dredged  channels,  and  for  the  covering  of  bottom 
lands  with  deposits  of  sand. 

Gullies  can  be  prevented  by  increasing  the  ab- 
sorptive capacity  of  the  soil,  protecting  the  surface 
from  erosion,  and  conducting  the  surplus  water  from 
the  field  at  a  low  velocity.  Gullies  can  be  reclaimed 
by  plowing-in  and  seeding  to  grass  or  timber,  or  by 
building  soil-saving  dams  that  check  erosion  and 
cause  the  filling  of  the  gully  with  silt  above  the  dams. 

It  is  recommended  that  this  bulletin  be  read  in 
conjunction  with  Farmers'  Bulletin  997,  Terracing 
Farm  Lands. 


Contribution  from  the  Bureau  of  Public  Roads 
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OCCURRENCE  OF  GULLIES. 

GULLYING  occurs  in  every  State  in  the  Union.    The  Southern 
States  have  suffered  heavily  from  gully  erosion,  as  the  annual 
rainfall  is  large  and  a  large  proportion  of  the  land  has  been  devoted 
year  after  year  to  the  production  of  clean-cultured  crops,  such  as 
(  'tton,  corn,  and  tobacco. 
I      Gullies  are  of  common  occurrence  on  northern  farms  also ;  in  many 
'  localities  they  are  a  serious  menace.    In  a  typical  case  a  main  gully 
1  its  many  branches,  15  to  20  feet  deep  and  30  to  60  feet  wide, 
extended  over  and  cut  up  into  small  areas  an  80-acre  farm,  and  ex- 
pensive concrete  structures  were  required  to  prevent  the  gully  from 
I'lossing  two  highways.     The  land,  practically  ruined  for  farming, 
would  be  worth  $300  or  $400  per  acre  to-day  were  it  not  for  the 
gullies.    An  old  resident  stated  that  25  years  ago  there  was  not  a 
gully  on  this  farm. 

Ifthe  worst  damage  done  by  gullies  is  the  ruining  of  fertile  farm 
'  and  through  the  irredeemable  loss  of  good,  fertile  soil.    Other  objec- 

ions  to  gullies  are : 
'     They  can  not  be  readily  crossed  with  teams  and  farm  implements. 
They  form  a  channel  for  the  rapid  removal  of  fertile  soil  brought 
town  by  surface  erosion  from  the  tributary  drainage  area. 


RESULTS  OF  GULLYING. 
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They  grow  rapidly  and  often  extend  through  a  farmer's  premises, 
undermining  and  necessitating  the  removal  of  residence  and  outbuild- 
ings (fig.  1). 

They  encroach  upon  public  highways  paralleling  them  and  make 
travel  unsafe. 

They  extend  across  roadways  and  undermine  bridge  structures  (fig. 
2)  often  necessitating  the  building  of  long  and  high  bridges. 

They  cause  the  filling  up  of  reservoirs,  river  channels,  and  dredged 
channels  made  at  great  expense  (fig.  3). 

They  furnish  most  of  the  sand  that  is  washed  from  hills  and  depos- 
ited on  rich  bottom  land,  making  it  unproductive  (fig.  4) . 

They  present  an  unsightly  appearance  and  often  mar  the  beauty  of 
a  farm,  reducing  its  market  value  and  the  value  of  adjoining  farms 

They  endanger  the  life  of  stock  that  graze  too  near  the  edge  of  un- 
dermined banks. 

CAUSES  AND  TYPES  OF  GULLIES. 

Gullies  are  caused  by  erosion  due  to  water  collecting  and  flowing  at 
a  velocity  sufficient  to  move  and  carry  away  soil  particles. 

HEAD  EROSION. 

When  plants  and  soil  are  unable  to  retain  all  of  the  rain  that  falls 
on  rolling  or  hilly  land  the  surplus  flows  over  the  surface  to  a  drain 
age  channel  at  the  foot  of  the  slope.  If  there  are  no  draws  or  depres- 
sions the  water  travels  over  the  surface  to  the  foot  of  the  slope  in 
broad,  thin  sheets.  Where  depressions  exist,  however,  the  water  is 
led  into  the  depressions.  It  gathers  from  above  and  from  the  sides 
of  the  depression  and  forms  a  stream  with  power  to  wash  away  the 
soil  proportional  to  the  stream's  size  and  velocity.  If  the  depression 
is  not  sufficiently  protected  by  grass  or  other  means  to  prevent 
erosion,  a  gully  begins  to  form  which  enlarges  with  each  succeeding 
rain. 

Natural  hollows  are  not  the  only  places  where  gullies  start.  The^p 
may  start  at  any  place  on  a  slope  where  opportunity  is  afforded  by 
artificial  means  for  the  water  to  collect  and  form  a  small  stream, 
Driving  a  wagon  down  a  slope  when  the  ground  is  soft  leaves  wagon 
tracks  that  may  later  develop  into  gullies  (fig.  5).  A  gully  may  be 
started  by  dragging  a  plow  down  a  slope.  Mole  holes  and  cattle 
paths  down  a  slope  are  common  causes  of  gullies.  One  of  the  com- 
monest ways  to  start  gullies  is  to  plow  or  cultivate  straight  up  an( 
down  a  slope  (fig.  6).  A  dead  furrow  extending  down  a  slope  ma} 
rapidly  develop  into  a  deep  gully. 
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r        1. — Gully  oDcroachini;  on  farmor'n  premiM's  which  unlenH  controlled  will  undormlne 
the  buildings.     Near  Alma.  Wis. 


I    p.  R.  0^126 


Fic.  '2. — Koad  culvert  and  concrete  drop  inlet  built  at  great  expense  to  prevent  gully 
'lu  cros.siug  the  highway.  It  is  shown  partly  undermined  and  later  was  washed  out. 
ir  Alma.  Wis. 


'IG.  3.— Channel  nearly  filled  with  sand  washed  from  adjoining  hills,  requiring  dredging 
at  great  expense  to  provide  drainage  for  the  bottom  lands.    Gwinnett  County,  Ga. 


ft 
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DITCH  EROSION. 

Where  head  erosion  occurs  on  the  upper  part  of  a  watershed  it 
makes  channels  for  the  rapid  removal  of  the  excess  water  from  the 
field  slopes  and  delivers  the  water  in  large  volumes  to  the  natural 
drainage  channels  at  the  foot  of  the  slopes.  The  capacity  of  these 
channels  is  overtaxed  by  the  quick  delivery  of  the  water  from  all 
parts  of  their  watersheds,  and  the  result  is  that  the  channels  are 
greatly  enlarged  by  the  erosive  action  of  the  water.  This  enlarge- 
ment continues  until  huge  gullies  are  formed,  often  15  to  20  or  more 
feet  deep.  The  enlargement  due  to  ditch  erosion  is  very  rapid  on  the 
upper  parts  of  the  watershed,  where  the  slopes  are  comparatively 
steep.    Ditch  erosion  generally  decreases  downstream  as  the  fall  of 


^^!^^^i^^^H 

■■ '  ... 

^ 

■•.,■-::* 

%-J  ' 

-^i^.^^' 

■:Jk 

B.  H.    H.    D2234 

F'iG.  4. — I'art  of  cornfield  covered  with  sand  washed  from  hillside  gullies,  the  result  of 
one  heavy  rain.     Near  Jackson,  Tenn. 

the  channel  becomes  less,  and  the  fall  often  becomes  so  slight  that 
silting  occurs  instead  of  erosion,  particularly  where  the  channel 
extends  across  a  wide  bottom  and  discharges  into  another  stream. 

WATERFALL  EROSION. 

Waterfall  erosion,  which  is  responsible  for  many  of  the  deepest 
gullies  or  chasms,  is  caused  by  the  falling  of  water  over  the  edgo 
of  a  bank  of  a  gully  or  ditch.  The  edge  is  washed  away  and  caves 
in,  owing  to  the  undermining  action  of  the  falling  water,  and  the 
Avaterfall  moves  back  upstream.  The  undermining  goes  on  rapidly 
when  sand  or  easily  eroded  subsoil  saturated  with  seepage  water 
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Fill.  r*. — The  beKinuing  of  a  gully  down  a  hilUu.'  «....-...  ijy  the  iiasMiug  <'f  a  wagon  outui 
down  the  slope,  if  not  controlled,  destined  soon  to  be  a  large  gully.  Near  Jackson, 
Tenn. 


B.  p.    R.  D-4042 


6. — Gullies  on  a  hillside  due  to  runuing  cotton  rows  directly  up  and  down  the  slope. 
Near  Jackson,  Tenn, 
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underlies  the  surface  soil.  These  gullies  often  start  in  the  banks 
of  natural  watercourses  which  have  been  eroded  to  a  great  depth. 
They  extend  back  into  the  land  slopes  and  grow  deeper  up  the  slope, 
often  attaining  depths  of  50  to  60  feet.  As  they  extend  backward 
and  cross  tributary  watercourses  or  natural  depressions,  waterfalls 
are  in  turn  formed  in  their  sides  and  branch  gullies  develop  (fig.  7). 
This  branching  may  continue  until  a  network  of  gullies  covers  the 
entire  watershed.  Gullies  formed  by  waterfall  erosion  may  extend 
back  through  almost  level  land.  Their  growth  is  dependent  upon 
the  size  of  the  drainage  area  furnishing  water  and  not  upon  the 
slope  of  the  land.    They  sometimes  grow  at  the  rate  of  30  to  50  feet 


B.  P.  R.  D-3229 


Fig.  7. — Gully  branching  off  from  main  gully  and  advancing  up  a  hillside,  growing  in- 
depth  as  it  eats  its  way.  Note  the  undermining  of  the  bank  at  its  head.  Near  Alma, 
Wis. 

in  a  year,  depending  upon  the  amount  of  rainfall  and  the  drain- 
age area. 

EROSION  BY  FREEZING  AND  THAWING. 

Another  type  of  erosion,  common  throughout  the  South,  is  caused 
by  alternate  freezing  and  thawing  followed  by  heavy  rains.  It  works 
on  all  slopes  of  a  gully  bank  and  does  not  necessarily  follow  water- 
courses. Owing  to  its  capacity  to  extend  in  all  directions,  erosion  of 
this  type  expands  over  wide  areas,  its  direction  of  growth  not  being 
dependent  upon  the  slopes  of  a  field.  It  progresses  rapidly,  particu- 
larly in  light  silty  or  sandy  soils  (fig.  8). 
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PREVENTION  OF  GULLYING. 

If  the  fanner  could  have  foreseen  the  results  of  failing  to  spend 
an  hour  or  two  in  checkiufr  the  hefrinninjr  of  a  jruHy  such  as  is  started 


IS.   i-.    II.   U-J«4« 


Crassp/ece  nai/ed  to  posts 


Fiti.  8. — Gullied  area  un  inodt>rat('  slope  xrowlng  larger  each  year.    A  type  of  gullying  du<^ 
largi'ly  to  freezing  and  tiiawing  followed  by  lieary  rains.     Near  Mlddletown,  Tenn. 

from  a  wagon  track  down  a  hillside,  many  of  our  largest  gullies 
would  never  have  been  formed.  A  stitch  in  time  saves  many  times 
nine.  Gullies  from  head  erosion  could  be  prevented  if  each  square 
foot  of  the  field  slopes  could  be  made  to  absorb  all  of  the  rain  that 
falls  upon  it.    The  water  would  then  be  fed  slowly  to  the  main  water- 

Dir.cfionofWattr  ^"""^  ^^^^"^^   *^"^   precluding 

the  formation  of  a  deep  gully 
with  its  numerous  deep  branches 
of  the  waterfall  type.  Means 
employed  to  this  end  are:  in- 
creasing the  humus  content  of 
the  soil,  deep  plowing,  the  use 
of  cover  crops,  proper  crop  ro- 
tation, contour  plowing,  and  tile 
draining. 

It  is,  of  course,  impossible  to 
make   any   soil   absorb   all   the 

Metliod  of  checking  erosion  and  under-         i.        £.  ±x.      ^  •      i. 

mining  at  the  head  of  a  guUey  by  brush  and  ^atcr    trom   the    heaviest    rains, 

.-traw  held  firmly  in  piace.i  and  in  Order  to  prevent  erosion 

the  excess  water  should  be  conducted  from  the  field  at  a  low  velocity. 
This  can  be  most  effectively  done  by  terracing  the  land.  Farmers' 
Bulletin  997  covers  in  detail  the  practice  of  terracing  farm  lands. 

^  From  Bui.  74  of  the  Iowa  State  College  Agr.  Ext.  Dept. 
68644°— 22 2 
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CHECKING  HEAD  EROSION. 

No  matter  what  method  is  adopted  for  control  and  reclamation  of 
a  gully,  it  is  first  of  all  important  that  erosion  at  the  head  of  the 
gully  be  checked.  Where  possible  it  is  advisable  to  intercept  the 
water  before  it  enters  at  the  head  of  the  gully  and  divert  it  into  a 
natural  watercourse  nearby.  In  shallow  gullies,  3  or  4  feet  deep  at 
the  upper  end,  head  erosion  can  be  checked  quickly  by  building  a 
low  obstruction  or  dam  close  to  the  head  of  the  gully.  A  fill  of  soil 
will  occur  between  the  dam  and  the  head  of  the  gully,  the  drop  of  the 
water  will  be  reduced  by  the  height  of  the  dam,  and  the  erosive  and 
undermining  action  of  the  water  will  be  greatly  decreased  at  the  head 


B.  P.   R.  D-3863     . 

Fig.  10. — Water  conducted  into  head  of  gully  by  levee  and  a  sheet  metal  flume,  the  left- 
hand  levee  not  yet  built ;  brush  and  stone  to  be  placed  at  the  lower  end  of  the  flume. 
Near  Alma,  Wis. 

of  the  gully.  If  the  gully  is  deep,  a  comparatively  longer  time  Avill 
be  required  to  fill  it,  whatever  method  is  employed,  and  during  the 
filling  some  temporary  means  should  be  employed  to  stop  erosion  and 
undermining  at  the  head  of  the  gully. 

A  method  of  checking  head  erosion  that  is  widely  used  in  Iowa 
consists  in  placing  brush  and  straw  in  the  head  of  the  gully  and 
fastening  it  down  as  shown  in  figure  9.  Posts  should  be  set  deep  in 
the  ground,  close  to  the  bank  of  the  gully,  and  2  to  3  feet  apart. 
Fence  posts  can  be  used  for  this  purpose.  A  layer  of  straw  is  first 
thoroughly  packed  around  the  posts  and  against  the  eroded  and 
undermined  part  of  the  gully  bank.  A  few  branches  are  laid  cross- 
wise and  interwoven  between  the  posts  to  hold  the  straw  in  place. 
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Brush  is  packed  down  over  the  straw,  the  toi)s  of  the  branches  ex- 
tendin*^  nearly  to  the  top  of  the  gully  hank,  and  is  held  in  idaoe  by 
the  crosspiece  nailed  to  the  ix)st  as  shown  in  fijiui-e  0.  This  affords  a 
place  for  the  water  to  fall  without  causinj;  erosion  and  stops  the 
pro<j:ress  of  the  gully  by  preventing  undermining  until  the  gully  is 
filled  by  other  methods. 

In  figure  10  is  shown  a  sheet-metal  flume  at  the  head  of  a  gully. 
The  water  is  conducted  into  the  flume  l)etween  earth  dykes.  This 
flume  is  intended  for  use  until  the  gully  can  In*  filled  by  means  of 
dams  constructed  below.  S)me  sort  of  protection  is  generally  re- 
quired at  the  lower  end  of  the  Hume  to  prevent  washing. 

NATURAL  CONTROL  AND  RECLAMATION. 

Nature's  method  of  controlling  gullies  is  to  prevent  erosion  on 
the  surface  b}'  the  growth  of  vegetation  and  to  hold  the  soil  together 
by  the  plant-root  systems.  The  dead  organic  matter  which  accu- 
mulates on  the  surface  of  the  soil  fnmi  year  to  year  prevents  sur- 
face erosion  and  absorbs  much  of  the  rainfall.  Nature  can  control 
gullies,  but  the  natural  prwess  of  reclaiming  them  after  they  are 
formed  is  very  slow. 

After  eroded  and  badly  gullied  land  has  been  abandoned  a  volun- 
iccr  growth  of  some  sort  usually  springs  up.  The  kind  of  growth 
depends  upon  the  locality.  Wild  native  grasses,  weeds,  shrubs,  and 
trees  are  the  most  thrifty  and  best  for  rapid  and  permanent  control 
of  the  gullies.  In  some  sections  pine  trees  spring  up  spontaneously 
over  eroded  areas  and  in  conjunction  with  weeds  and  grasses  fonn 
a  good  natural  control.  Wild  honeysuckle  grows  and  spreads  rap- 
idly on  poor  soils  and  is  one  of  the  most  effective  plants  of  natural 
growth  in  controlling  erosion.  On  account  of  its  tendency  to  spread, 
however,  other  plants  are  preferred  by  some  farmers.  Large  gul- 
lies with  steep  caving  banks  are  the  most  difficult  to  control  by 
natural  means.  Their  erosion  generally  continues  for  many  years 
after  the  land  has  been  abandoned.  Large  trees  figure  i)rominently 
in  the  control  of  such  gullies.  The  best  natural  control  is  where 
soil  is  supplied  with  both  nitrogen  and  humus  by  the  plant  growth, 
so  that  if  the  land  is  ever  reclaimed  for  agriculture  it  will  possess 
the  essential  elements  of  fertility.  The  black  locust  and  sweet  clover' 
furnish  nitrogen  to  the  soil  and  have  large,  branching  root  systems, 
efficacious  factors  in  the  control  and  reclamation  of  gullies. 

In  Pendleton  County,  Ky.,  large  eroded  areas  of  abandoned 
lands  have  been  reclaimed  by  the  volunteer  growth  of  sweet  clover. 
When  sweet  clover  made  its  first  appearance  in  the  county  it  was 
regarded  as  a  weed  of  the  worst  kind  because  of  its  big  root  system 
and  prolific  growth.     Many  farmers  who  formerly  devoted  much 
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time  to  ridding  their  places  of  this  plant  now  gather  the  seed  and 
sow  it  on  their  worn-out  gullied  lands,  having  noted  the  large  crops 
grown  on  abandoned  lands  reclaimed  by  the  volunteer  growth  of 
sweet  clover.  Sweet  clover^  is  a  biennial  plant.  A  large  root  is 
formed  the  first  year,  from  which  springs  the  second  year's  growth. 
In  the  second  year  the  plant  goes  to  seed  and  the  root  dies.  The 
plant  thus  reseeds  itself,  and  the  decayed  roots  furnish  nitrogen  and 
humus  to  the  soil  in  addition  to  making  the  soil  more  permeable. 
Sweet  clover  is  a  profitable  crop,  as  it  makes  excellent  hay  and  fur- 
nishes good  pasture.  It  grows  well  in  both  Northern  and  Southern 
States,  but  requires  a  certain  amount  of  lime  for  rapid  and  luxuriant 
growth.  Its  remarkable  growth  in  Pendleton  County  can  be  at- 
tributed largely  to  the  plentiful  supply  of  lime  available  in  the  soil. 

PLOWING-IN  AND  SEEDING  GULLIES. 

Plowing-in  and  seeding  is  a  simple  though  sometimes  rather  ex- 
pensive method  of  reclaiming  gullies.  It  is  applicable  to  both  large 
and  small  gullies  with  small  drainage  areas  and  has  been  successful 
in  all  sections  of  the  United  States. 

In  the  reclamation  of  a  gullied  hillside  where  gullies  are  small  (1 
to  3  feet  deep)  and  have  no  well-defined  drainage  areas  they  should 
be  entirely  filled.  They  can  be  first  partly  filled  with  manure,  straw, 
corn  stalks,  or  small  brush,  which  should  be  covered  with  a  foot  or 
more  of  dirt  by  plowing  and  scraping  in  the  edges  of  the  gullies. 
If  it  is  not  desired  to  cultivate  the  hillside,  erosion  may  be  largely 
prevented  by  seeding  and  keeping  the  land  in  meadow  or  pasture, 
or  by  devoting  it  to  the  growth  of  timber.  If  the  land  is  to  be  culti- 
vated it  should  first  be  terraced. 

For  shallow  gullies,  or  deep  gullies  with  gently  sloping  banks,  the 
plowing  is  begun  in  the  bottom  of  the  gully  or  as  near  the  bottom  as 
possible.  The  dirt  is  thrown  toward  the  center  of  the  gully  from 
both  sides.  The  plowing  is  done  in  the  same  way  as  in  breaking  land 
and  is  continued  a  few  furrows  beyond  both  edges  of  the  gully.  To 
push  the  dirt  toward  the  center  of  the  gully,  an  ordinary  road  drag 
or  steel  ditcher  can  be  used  to  advantage  after  each  furrow.  If  the 
upper  part  of  the  side  slope  is  steep  it  is  cut  down  and  rounded  off 
with  a  mattock.  In  case  sufficient  dirt  has  not  been  moved  into  the 
gully  after  the  first  plowing,  the  plowing  may  be  repeated  until  the 
desired  filling  is  obtained.  If  the  side  slopes  are  too  steep  for  a 
team  to  walk  on,  a  chain  hitch  to  the  plow  should  be  made,  which 
will  permit  plowing  on  the  slope  when  the  team  is  on  the  edge  of  the 
gully. 

1  For  information  on  sweet  clover  see  Farmers'  Bulletins  485  and  820. 
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In  plowin^-in  a  deep  ^iilly  with  nearly  vertical  banks  the  team  is 
made  to  walk  as  close  to  the  ed^e  of  the  gully  as  possible,  and  the 
upper  edge  of  the  bank  is  plowed  into  the  gully.  The  second  furrow 
cuts  the  first  deeper  and  the  third  takes  another  slice  below  the  sec- 
ond. A  long  chain  is  attached  to  the  plow  so  that  it  can  be  operated 
down  in  the  gully  while  the  team  walks  along  the  upper  edge. 

After  the  first  line  of  furrows  has  i*eached  as  far  down  as  the  plow 
can  be  oj^erated,  the  process  is  repeated  by  starting  at  the  top  again, 
the  object  l^ing  to  reduce  the  side  slope  of  the  gully.  If  the  gully 
be  not  too  deep  the  side  slopes  can  be  so  reduced  in  a  short  time  that 
the  team  can  walk  up  and  down  the  slopes  and  across  the  gully.  The 
team  and  a  scraper  can  then  be  used  further  to  reduce  the  side  slopes 
and  distribute  part  of  the  soil  over  the  bottom  of  the  gully,  or  the 
method  described  for  gullies  with  gently  sloping  banks  can  be 
employed. 

The  freshly  plowed  earth  over  the  sides  and  bottom  of  the  gully 
affords  a  good  seed  bed  for  plant  growth.  Grasses  should  be  sowed 
or  trees  planted  to  hold  the  soil  in  place,  and  temporary  dams  of 
some  material  such  as  brush  or  straw  should  be  built  to  catch  the 
loose  soil  that  might  othei*wise  be  washed  away  by  heavy  rains. 
Some  of  the  grasses  that  can  be  used  for  this  purpose  are  Bermuda 
grass,  orchard  grass,  blue  grass,  redtop,  sweet  clover,  and  lespedeza. 
Every  locality  has  certain  grasses  best  suited  to  it.  Bermuda '  is 
probably  one  of  the  best  grasses  for  southern  conditions,  and  it 
provides  excellent  pasture  for  stock.  Wild  honeysuckle  grows  luxu- 
riantly in  the  South  on  almost  barren  soils.  A  more  rapid  growth 
can  be  obtained  in  gullies  by  applying  elements  of  fertility  in  which 
the  soil  is  deficient.  Manure  will  supply  the  required  elements  in 
most  soils.  Sorghum  is  very  effective  in  controlling  erosion  in 
gullies. 

On  the  State  agricultural  experiment  station  farm  near  Holly 

Springs,  Miss.,  some  vei-y  badly  gullied  lands  were  reclaimed  by  the 

plowing-in  and  filling  method.     Gullied  areas  of  the  type  shown  in 

igure  8  w^ere  reclaimed  on  this  farm.     The  filled-in  gullies  were 

needed  to  lespedeza  or  to  Bermuda  grass.     Most  of  the  land  was 

hen  terraced  so  as  to  keep  the  water  from  flowing  down  through 

he  gullies.     In  some  instances,  on  this  farm  and  others,  dynamite 

vas  used  to  advantage  in  leveling  down  and  filling  gullies.     The 

)anks  were  broken  down  and  blown  into  the  ditch  by  placing  explo- 

ives  in  a  row  of  holes  2  to  4  feet  from  the  edge  of  the  gully,  de- 

)ending  upon  its  depth,  or  in  a  row  of  horizontal  holes  in  the  sides 

^  nd  near  the  bottom  of  the  gully.     The  first  method  is  preferable 

or  gullies  with  broad,  sloping  banks  and  the  second  for  gullies  with 

igh,  steep  banks. 
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TILING  AND  PLOWING-IN  GULLIES. 

In  connection  with  plowing-in,  further  erosion  is  sometimes  pre- 
vented in  a  gully  by  the  use  of  tile.  Large  tile,  the  size  depending 
upon  the  area  drained  by  the  gully,  is  laid  down  the  middle  of  the 
gully.  The  water  may  be  conducted  into  the  tile  from  a  catch  basin 
at  the  upper  end  of  the  gully  or  by  building  a  dam  across  the  gully 
and  extending  the  tile  through  the  dam. 

PLANTING  TREES  TO  CONTROL  GULLYING. 

In  many  localities  gullying  has  been  effectively  checked  by  the 
planting  of  trees.  This  method  is  particularly  adapted  to  land 
that  is  very  steep  or  that  has  been  gullied  so  badly  that  the  cost  of 
reclaiming  it  for  pasture  or  cultivation  would  be  prohibitive.  In 
addition  to  building  up  the  land  the  wood  lot  thus  formed  may  be 
made  a  paying  investment  to  the  farmer,  furnishing  firewood  and 
small  timbers.  In  the  South  the  black  locust  is  an  excellent  tree 
for  this  use.  North  of  the  Kansas-Nebraska  line  it  is  very  commonly 
attacked  and  destroyed  by  the  locust  borer.  The  black  locust  is  a 
legume,  and  builds  up  soil  by  contributing  nitrogen.  It  has  a 
large  interlacing  root  system  which  holds  the  soil  particles  together 
and  prevents  washing.  It  grows  to  the  size  of  a  good  fence  post  in 
about  10  years,  and  is  especially  adapted  for  posts  on  account  of 
the  durability  of  its  wood.  Other  trees  ^  that  are  used  in  different 
sections  for  planting  on  eroded  areas  are  pine,  catalpa,  yellow 
poplar  (tulip),  walnut,  and  red  and  black  oak. 

In  planting  trees  on  gullied  and  eroded  areas  the  best  results  are 
obtained  by  plowing  the  entire  gully  and  thoroughly  disking  or 
harrowing  the  ground.  The  trees  should  be  set  out  in  rows  5  to  6 
feet  apart  in  deeply  plowed  furrows.  The  roAvs  on  the  sides  of  the 
gully  should  be  laid  out  approximately  on  the  level,  as  the  trees 
should  be  cultivated  the  first  year  by  throwing  the  dirt  from  each 
side  toward  the  trees.  Less  washing  occurs  where  the  rows  closely 
follow  the  contour  of  the  ground.  It  is  very  important  that  the 
soil  bed  be  properly  prepared,  as  this  will  promote  a  rapid  growth 
of  the  trees,  and  the  trees  are  less  likely  to  die  at  the  start. 

The  best  results  are  obtained  where  some  kind  of  dam  is  built  across 
the  gully  to  catch  and  hold  any  soil  that  otherwise  would  be  carried 
away  in  the  drainage  water.  Brush  dams  are  commonly  used  for 
this  purpose;  before  they  rot  out  the  tree  root  systems  will  have 
extended  so  as  to  prevent  serious  washing  (fig.  11).    It  is  also  a  good 

1  For  a  list  of  trees  adapted  for  use  in  the  various  sections  of  the  United  States  the 
reader  is  referred  to  Farmers'  Bulletin  711,  "  Care  and  Improvement  of  the  Wood  Lot." 
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plan  to  sow  •^rass  seed  belwei'ii  tiu'  lives  alter  seuin«jj  them  out.  This 
trrass  shouhl  not  be  pastured,  or  at  least  close  pasturin«r  should  be 
avoided,  as  it  ^i*eatly  retards  reclamation.  Where  a  thicket  of  locust 
is  desired  and  not  much  importance  is  attached  to  the  use  of  the 
trees  for  posts  the  tress  are  sometimes  cut  down  after  the  first  year; 
this  results  in  sprouts  sprin«^ing  up  between  the  tree  rows.  A  dense 
irrowth  results,  which  is  more  effective  in  checking  erosion. 

In  many  instances  willows  have  proved  effective  in  checkin«j;  ero- 
sion in  a  jruUy.  They  should  be  set  out  at  intervals  in  rows  across 
the  gully.  For  ra[)id  growth,  however,  they  depend  upon  an  abun- 
dance of  water 


e.  p.  R.  o-39es 


Fig.  11. — Gully  formerly  deep  with  steep  banks  reclaimed  by  locust  trees  and  brush,  dams. 

Near  Martin,  Tcnn. 

SOIL-SAVING  DAMS  FOR  GULLIES. 

The  most  common  method  of  controlling  or  filling  in  and  reclaim- 
ing gullies  consists  in  building  soil-saving  dams  across  the  gullies. 

Dams  may  be  built  of  a  variety  of  materials.  Temporary  dams 
are  built  of  stakes,  brush,  straw,  logs,  loose  rock,  or  woven  wire, 
while  permanent  dams  are  built  of  earth,  masonry,  or  concrete.  The 
cost  of  building  dams  is  often  very  little  where  use  is  made  of  mate- 
rial available  on  the  farm.  Stones  are  a  nuisance  in  a  field,  but  they 
are  excellent  material  for  dams.  T\Tiere  no  stones  are  available 
timber  and  brush  may  be  plentiful  and  log  and  brush  dams  may  be 


*  For  information  on  setting  out  and  caring  for  trees  the  reader  is  referred  to  publica- 
tions of  the  Forest  Service,  U.  S.  Department  of  Agriculture. 
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built  at  small  expense.  Where  none  of  the  above  materials  is  avail- 
able straw  may  be  abundant  and  can  be  employed  with  stakes  to 
build  low  dams.  Woven- wire  fencing  can  be  obtained  at  small  cost 
in  any  locality  and  is  an  excellent  material  for  low  dams. 

Most  temporary  dams  are  porous;  that  is,  when  first  built  they 
permit  the  water  and  part  of  the  silt  to  pass  through  them.  They 
are  gradually  built  up  by  the  filling  of  the  pore  spaces  Avith  trash 
and  soil  brought  down  by  the  water  and  are  never  subjected  to  the 
heavy  pressure  exerted  on  a  water-tight  dam  from  the  water  ponded 
above. 

Most  permanent  dams  are  water-tight,  and  in  order  to  pass  from 
the  upper  to  the  lower  side  of  the  dam  the  water  must  either  flow 
over  or  be  diverted  around  the  dam  or  be  carried  through  it  by  a 
conduit.  If  the  water  is  to  be  permitted  to  flow  over  the  dam,  a 
spillway  of  nonerosible  material  is  provided,  generally  at  the  middle 
of  the  dam,  and  it  should  be  wide  and  deep  enough  to  remove  the 
greatest  flow  of  water  expected.  If  the  water  is  to  be  diverted  around 
the  ends  of  the  dam,  it  is  generally  made  to  flow  over  firm,  sodded 
ground.  Sometimes  a  shallow  channel  is  dug  for  carrying  the  water 
around  the  end  of  the  dam  and  emptying  it  into  the  gully  at  a  con- 
siderable distance  below.  If  the  water  is  to  be  passed  through  the 
dam,  it  is  carried  in  a  pipe. 

The  inlet  consists  of  a  vertical  pipe  connected  to  a  horizontal  line  of 
pipe  extending  through  the  dam  along  the  bottom  of  the  gully.  The 
top  of  the  inlet  is  lower  than  the  top  of  the  dam  and  the  water  ponded 
above  the  dam  does  not  flow  out  until  it  reaches  the  level  of  the  top 
of  the  inlet  pipe.  The  pond  above  the  dam  practically  forms  a  sedi- 
mentation basin,  as  the  silt  in  the  water  settles  to  the  bottom  of  the 
pond  and  in  time  fills  the  gully  to  the  top  of  the  inlet  pipe.  A  dam 
of  this  kind  is  sometimes  called  the  drop-inlet  soil-saving  dam,  from 
its  vertical  inlet  pipe.  It  is  known  throughout  the  State  of  Missouri 
as  the  Adams  soil-saving  dam,  as  it  is  said  to  have  been  originated 
more  than  30  years  ago  by  J.  A.  Adams,  a  pioneer  farmer  of  Johnson 
County,  Mo.  Mr.  Adams  has  five  of  these  dams  on  his  farm,  all  of 
which  have  successfully  filled  and  reclaimed  gullies. 

LOOSE-STRAW  DAM. 

In  some  localities  it  is  not  unusual  to  see  a  stack  of  straw  forming 
a  dam  across  a  deep,  wide  gully.  Where  the  threshing  of  grain  is 
done  near  a  large  gully  the  straw  can  be  placed  directly  in  the  gully 
by  the  machine.  This  method  is  very  successful  for  large  gullies  with 
very  small  drainage  areas  and  little  fall.  Where  considerable  water 
flows  through  a  gully  the  straw  dam  is  likely  to  be  washed  out  or  a 
channel  washed  around  the  end  of  the  dam.    The  chances  of  failure 
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can  1)6  reduced  by  buildinj]^  the  dam  high  at  the  sides  and  low  in  the 
middle,  so  that  if  all  the  water  does  not  seep  tlirough  the  straw  it 
will  flow  over  the  top  of  the  dam  at  the  middle. 

The  first  straw  dam  sliould  be  built  near  the  mouth  of  the  gully 
^}  as  to  catch  all  the  soil  that  is  being  carried  away  by  the  water. 
At  the  same  time  provision  sliould  be  made  to  stop  waterfall  erosion 
at  the  head  of  the  gidly.  After  as  mucJi  soil  has  been  filled  in  above 
the  first  dam  as  it  is  thought  can  be  held  by  the  sod  seeded  there  wlien 
the  straw  rots  out,  another  straw  dam  should  be  built  farther  up  the 
gully  a  short  distance,  and  then  another  until  the  gully  is  filled  in  as 
desired. 

This  is  a  simple  and  easy  method  of  reclaiming  certain  types  of 

gullies,  but  it  depends  on  the  availability  of  a  large  quantity  of 

straw.    With  more  time  and  labor  to  be  devoted  to  the  work  a  more 

economical  use  can  be  made  of  the  straw  in  building  brush,  straw,  and 

take  dams,  as  described  later. 

Further  wasliing  of  small  shallow  gullies  is  sometimes  prevented 
by  filling  them  with  loose  straw  during  the  fall  and  winter.  The 
water  percolates  through  the  straw,  the  silt  in  the  water  being  re- 
tained. In  the  following  spring  the  partly  rotted  straw  is  generally 
covered  by  plowing-in  the  gullies,  thus  adding  to  the  fertility,  and 
increasing  tlie  humus  content  and  the  absorptive  capacity  of  the 
soil.  On  steep  slopes  or  where  the  quantity  of  water  reaching  the 
gullies  is  large,  this  method  is  not  a  success,  since  the  straw  is  usually 
carried  to  the  foot  of  the  slope  by  the  force  of  the  water. 

WOODEN-STAKE  DAM. 

A  cheap  method  of  filling-in  and  reclaiming  gullies  of  moderate 
slopes  and  small  drainage  areas  consists  in  driving  several  rows  of 
stakes  across  the  gully  in  checkerboard  fashion.  The  stakes  should 
be  3  to  7  feet  long  with  a  diameter  of  2  to  4  inches  at  the  upper 
end.  The  distance  between  the  rows  of  stakes  should  be  from  6 
inches  to  2  feet,  and  the  distance  between  the  stakes  in  the  rows,  the 
same.  The  stakes  should  be  driven  into  the  ground  until  the  tops 
extend  8  to  20  inches  above  the  surface;  the  larger  and  longer  the 
stake  the  greater  may  be  the  distance  between  the  rows  and  stakes. 
The  rows  of  stakes  should  extend  across  the  gully  and  up  the  sides 
as  high  as  water  ever  reaches  in  the  gully,  and  the  height  of  the  tops 
of  the  stakes  on  the  sides  of  the  gully  should  be  at  least  1  foot  higher 
than  the  tops  of  the  stakes  in  the  middle.  The  stakes  may  be  made 
01  any  available  hard  wood.  Where  stones  are  available  the  dam 
can  be  made  more  substantial  by  filling  in  the  spaces  between  the 
stakes  with  them,  as  shown  in  the  three  lower  dams  in  figure  12. 
68644°— 22 3 
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Where  stone  is  not  available  the  ability  of  the  stakes  to  check  and 
hold  silt  can  be  increased  by  filling  in  straw  between  them.  A 
series  of  such  dams  should  be  built  along  the  entire  length  of  the 
gully,  the  distance  between  them  being  such  that  each  dam  will  cause 
a  deposit  of  silt  extending  to  the  next  above.  As  soon  as  the  filling 
in  above  the  first  series  of  dams  is  completed  other  dams  should  be 
built  between  the  first  ones  and  the  filling-in  process  continued  by 
additional  dams  until  the  gully  is  filled  as  desired. 


BRUSH  DAM. 

In  localities  where  timber  and  brush  are  abundant  excellent  results 
have  been  obtained  by  the  use  of  brush  dams.    The  methods  employed 

j^  in   building   these 

A3 i>^'4^9^^ 


dams  vary  some- 
what in  different 
sections  of  the 
country.  In  hill- 
side gullies  where 
the  flow  of  water 
is  small  the  dams 
are  commonly 
built  of  loose 
brush  sometimes 
weighted  down 
with  logs.  Where 
the  flow  is  suffi- 
cient to  overtop 
the  dam  the  brush 
can  be  held  down 
by  crosspieces 
and  stakes,  or  the 
dams  are  some- 
times built  by 
weaving  brush  into  a  row  of  stakes  across  the  gully.  Successful  re- 
sults can  not  be  obtained  by  simply  dumping  the  brush  into  the  gully. 
In  connection  with  reforestation  of  gullied  lands  in  Tennessee  the 
State  forester,  E.  S.  Maddox,  has  used  loose-brush  dams  extensively. 
The  dams  are  built  to  catch  and  hold  soil  in  the  gullies  until  the 
planted  trees  are  able  to  hold  the  soil  against  erosion. 

The  method  of  Mr.  Maddox  is  as  follows :  Trees  are  first  dragged 
to  the  site  of  the  gullies,  and  the  branches  are  cut  off.  Several  layers  of 
branches  with  the  tops  pointing  downstream  are  first  laid  for  the 
foundation  of  the  dam.    This  is  to  prevent  slipping,  as  the  greater 


Fig.  12, — A  series  of  stake  dams  in  a  gully.  The  spaces  be- 
tween the  stakes  in  the  three  lower  dams  are  filled  with 
stones. 
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Cross 
P/eces 


LHi^"^ 


Fio.  13. — Straw  and  bruHh  dam  held  in 
place  by  the  crosspleccs  and  posts.* 


part  of  tlie  dam  is  built  with  the  branches  extending  crosswise  of  the 

gully.     The   dam    is   built   up   by 

laying  the  branches  close  together 

across  the  gully,  but  occasionally 

a  layer  of  branches  is  placed  with 

the  tops   pointing  upstream   and 

extending  beyond  the  face.    When 

these     branches     become     covered 

with  silt  they  tend  to  hold  the  dam 

more  securely  in  place  and  tie  the 

brush  together.    After  the  dam  is 

l»iiilt  about  3  feet  high,  logs  fur- 
nished by  the  trunks  of  the  trees 

are  laid  across  on  top  of  the  brush 

lengthwise  of  the  dam  to  hold  it 

down.  The  dams  are  built  lower  in  the 
middle  so  that  the  water  will  flow 
over  the  middle  of  the  dam  and  prevent 
washing  around  the  ends.  Dams  built  in 
this  manner  can  be  used  only  where  the 
drainage  area  of  the  gully  is  very  small ; 
where  there  is  a  large  flow  of  water  they 
are  likely  to  be  floated  away  or  washed 
out  (fig.  11). 

AVhere  the  water  in  a  gully  is  sufficient 
to  overtop  a  brush  dam  it  is  necessary  to 
anchor  the  dam  more  securely.  M.  H. 
Hoffman  and  A.  W.  Turner,  of  the  Iowa 
State  College  extension  department,  who 
have  had  a  wide  experience  in  building 
brush  dams,  recommend  the  following 
method  for  building  brush  dams  that  are 
at  times  overflowed :  The  bottom  and  sides 
of  the  gully  for  a  distance  of  4  to  10  feet 
are  covered  with  a  layer  of  straw  that 
will  be  from  4  to  6  inches  deep  after  being 
pressed  down  by  the  weight  of  the  dam. 
The  brush,  with  the  butts  pointing  up- 
stream, is  laid  close  together  on  the  straw 
and  thoroughly  tramped  down,  the  fine 
brush  being  placed  at  the  bottom  and  the 
coarser  on  top.    The  packed  brush  is  held 

^'dam^'']L^FTonrvi^w°V?op  ^^  ^^^^^  ^^  crosspicccs  nailed  to  fence 
view.   c\  Side  view.        '         posts  Set  in  the  line  of  the  dam  across  the 


» From  Bui.  77  of  the  Iowa  State  College  Agr.  Ext.  Dept. 
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gully,  as  shown  in  figure  13.  It  is  important  that  the  fence  posts  be 
well  set  in  the  ground,  usually  not  less  than  4  feet  deep.  The  figure 
shows  the  middle  of  the  dam  lower  than  the  sides  so  that  the  water 
will  not  have  a  tendency  to  wash  around  the  ends. 

In  Europe  woven-willow  dams,  sometimes  called  wattled  dams, 
are  rather  common  and  have  proved  very  satisfactory.  Live  willow 
stakes  about  3  or  4  inches  in  diameter  and  3  to  5  feet  long  are  driven 
in  a  row  across  the  gully  about  6  inches  apart  so  that  the  tops  are 
about  1|  feet  above  the  ground.  The  row  of  stakes  should  extend 
as  far  up  the  sides  of  the  gully  as  the  highest  water,  and  the  middle 
of  the  dam  should  be  lower  than  the  sides.  The  stakes  are  held 
together  by  weaving  willow  branches  between  them  from  top  to  bot- 
tom. As  shown  in  figure  14,  a  brush  apron  is  made  below  the  dam 
to  prevent  underwashing  by  the  water  flowing  over  the  dam.  This 
apron  is  built  of  branches  6  to  8  feet  long  laid  len^hwise  of  the 
gully  in  a  trench  about  half  a  foot  deep.  The  butts  of  the  branches 
are  laid  upstream  and  are  partly  buried  in  the  bottom  of  the  gully, 
and  the  downstream  ends  of  the  branches  are  held  down  by  a  pole 
laid  across  them  and  spiked  to  a  second  row  of  stakes  about  3  feet 
from  the  first  row.  The  wattled  dam  is  used  to  some  extent  in  this 
country.    Pine  branches  are  sometimes  used  in  place  of  willows. 

Another  form  of  brush  dam,  very  common  in  Europe,  is  the  fascine 
dam.  It  is  made  of  bundles  of  brushwood  8  inches  to  2  feet  in 
diameter  and  from  7  to  14  feet  long.  The  bundles  are  tied  together 
in  several  places  with  wire.  They  are  laid  with  their  length  across 
the  gully  and  rest  against  a  row  of  posts  set  about  3  feet  apart.  The 
posts  are  of  the  size  of  ordinary  fence  posts  and  are  driven  or  set  into 
the  ground  at  least  4  feet.  The  bundles  are  held  in  place  by  driving 
stakes  through  their  centers  1  to  2  feet  apart.  Trenches  are  dug  into 
the  sides  of  the  gully,  and  the  ends  of  the  bundles  are  extended 
into  them  to  prevent  washing  around  the  ends  of  the  dam.  The  top 
of  the  dam  is  made  lower  in  the  middle,  and  an  apron  of  brush  to 
prevent  undermining  is  built  below  the  dam  in  the  manner  described 
for  the  woven-brush  dam.  The  height  of  the  dam  at  the  middle  is 
li  to  2J  feet. 

The  brush  dam  is  cheap  and  easy  to  build  and  is  effective  in  filling 
gullies  when  carefully  and  properly  constructed.  For  this  reason 
it  is  popular  among  farmers  and  is  employed  to  some  extent  in  every 
section  of  the  United  States  where  timber  is  available.  It  is  best 
suited  for  gullies  with  small  drainage  areas. 

When  a  farmer  has  a  large  quantity  of  brush  to  dispose  of,  a  very 
common  practice  is  to  fill  large,  deep  gullies  for  their  whole  length 
with  brush  which  is  thoroughly  tramped  down.  When  the  whole 
gully  is  filled  it  is  practically  impossible  for  the  force  of  the  water 
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to  move  the  brush  and  the  silt  is  cau<j;ht  ami  held  by  the  brush  as  the 
water  flows  through.  Sometimes  sections  20  to  50  feet  in  length  are 
filled  solid  with  brush  at  intervals  along  the  gully.  The  huge  dams 
of  brush  eventually  cause  the  filling  of  the  gully  between.  xVnother 
practice  is  to  shingle  the  bottom  of  the  gully  with  brush  (as  the  roof 
of  a  house  is  shingled),  commencing  at  the  lower  end  of  the  gully 
and  laying  the  brush  with  the  tops  pointing  upstream.  If  the  water 
is  likely  to  displace  the  brush  it  can  be  held  in  place  by  crosspieces 
fastened  to  stakes  at  intervals  along  the  gully.  Leaves  scattered 
over  the  brush  assist  the  catching  of  silt.  After  the  first  layer  of 
brush  is  covered  with  silt,  other  layers  can  be  placed  on  top  until 
the  gully  is  filled.  This  practice  is  especially  applicable  for  filling 
the  lower  end  of  a  gully  where  the  fall  is  not  great. 


B,    P.    R.    D-J24i, 


Vui.  15. — Newly  constructed  woven  wire  fencing  dara  built  to  control  erosion  at  head  of 

gully.     Near  Alma,  Wis. 

WOVEN-WIRE  DAM. 

It  is  common  to  see  drift  and  silt  collected  above  a  woven- wire 
fence  that  extends  across  a  draw  in  a  field.  In  this  way,  perhaps,  the 
idea  of  the  woven-wire  dam  originated.  Like  the  brush  dam,  the 
woven-wire  dam  is  found  in  every  section  of  the  United  States. 

A  woven-wire  dam  consists  essentially  of  a  low  fence  across  a 
gully,  the  difference  being  that  the  posts  must  be  set  closer  together 
and  anchored  solidly  upstream  where  the  force  of  the  water  is  great. 
The  common  method  of  building  these  dams  consists  in  setting  a 
row  of  ordinary  fence  posts  across  the  gully  about  4  feet  apart.    The 
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posts  should  be  set  at  least  4  feet  deep  and  should  be  anchored  by 
wire  to  anchor  posts  driven  8  or  10  feet  above  the  line  of  the  dam. 
These  anchor  posts  are  later  covered  with  the  deposit  of  soil  caught 
by  the  dam,  which  greatly  increases  their  holding  power.  The  end 
posts  should  be  set  in  a  trench  dug  into  the  sides  of  the  gully.  The 
best  results  are  obtained  when  a  trench  is  dug  along  the  upper  side 

of  the  posts  so  that  the  woven 
wire  may  be  fastened  6  inches  or  a 
a  foot  below  the  surface.  The 
woven  wire  should  be  at  least  30 
to  36  inches  wide  and  should  be 
set  into  the  ground  so  that  about 
2  feet  extend  above  the  surface. 
The  wire  is  fastened  to  the  upper 
sides  of  the  posts,  and  the  trench 
in  the  sides  and  across  the  gully 
is  filled  up  and  carefully  tamped. 
When  there  is  not  enough  trash 
in  the  water  to  close  the  large 
meshes  in  the  wire  and  catch  the 
soil  particles,  a  little  straw,  leaves, 
or  fine  brush  can  be  placed  against 
the  upper  side  of  the  wire  to  get  a 
fill  started.  Angle-iron  posts  are 
sometimes  used  instead  of  wooden 
posts  (see  fig.  15). 

A  dam  of  this  type  is  especially 
suitable  for  use  in  gullies  with 
moderate  slopes  and  small  drain- 
age areas.  It  is  very  effective  in 
checking  head  erosion  at  the 
upper  end  of  the  gully. 

LOG  DAM. 
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Fig.  16. — Dam  built  of  logs  and  posts 
with  spillway  at  center  and  stone  pave- 
ment below  the  dam.  A,  Front  view. 
B,  Top  view.     C,  Side  view. 


In  a  country  where  timber  is 
abundant  log  dams  are  very  com- 
monly built  to  check  gully  ero- 
sion. The  simplest  dam  for  small,  narrow  gullies  is  made  by  placing 
a  large  log  in  a  shallow  trench  across  the  gully.  The  trench  is  cut 
into  the  sides  of  the  gully  so  that  the  ends  of  the  log  extend  into  both 
sides.  Other  smaller  timbers  about  6  or  8  feet  long  are  laid  close 
together  lengthwise  of  the  gully,  with  the  downstream  ends  resting 
on  the  log  and  the  other  ends  on  the  bottom  of  the  gully  above  the 
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log.     Tlie  timbors  aiv  spikinl  to  the  log.     Old  railroad  ties  are  some- 


liave 


been 


times  used  for  the  timbers.     Daiiis  built  in  this  manner 
very  successful  in  filling  gidlies  draining  small  areas. 

Another  type  of  log  dam  rather  simple  to  construct  is  built  as 
follows:  Posts  are  set  in  a  row  aci*oss  the  gully  4  feet  apart,  about 
4  feet  deep,  their  tops  extending  3  or  4  feet  above  the  bottom  of  the 
gully.  A  trench  is  then  dug  on  the  upstream  side  of  the  posts  ex- 
tending about  2  feet  into  the  sides  of  the  gully.  A  log  is  laid  in  this 
trench,  which  is  just  about  deep  enough  to  bury  the  log,  and  other 
logs  are  laid  on  top  of  the  first,  until  the  top  log  is  as  high  as  the 
top  of  the  posts.  The  logs  are  held  in  place  by  piling  dirt  against 
them  or  by  driving  small  stakes  on  the  upper  side  at  the  ends  of 
the  logs,  or  they  are  spiked  to  the  posts.  A  section  of  the  top  log 
between  the  two  posts  near- 
est the  center  of  the  dam  is 
cut  out  to  provide  a  way  for 
tlie  water  to  flow  over  the 
dam  and  prevent  washing 
around  the  ends  (fig.  16). 
The  bottom  of  the  gully 
should  be  paved  with  stone 
for  a  distance  of  about  4  feet 
below  the  dam,  or  it  may  be 
protected  from  erosion  by 
laying  small  logs  together  as 
a  floor,  holding  them  in  place 
by  stakes  driven  along  the 
lower  side.  Wiere  rock  is  plentiful  loose  rock  is  placed  below 
the  dam  to  prevent  erosion  by  the  falling  water.  Unless  one  of 
the  above  methods  is  employed  there  is  likelihood  of  undermining 
the  dam. 

Where  it  is  difficult  to  drive  or  set  posts  in  a  gully  the  logs  may 
be  held  in  place  by  other  logs  laid  obliquely  across  them  with  the  ends 
notched  to  fit  into  corresponding  notches  between  the  logs  of  the  dam. 
The  free  ends  of  the  oblique  logs  are  covered  with  dirt,  and  their  hold 
becomes  stronger  as  the  fill  above  the  dam  increases  in  depth  (fig  17). 

Where  both  timber  and  stone  are  plentiful,  crib  dams  are  sometimes 
built.  The  crib  dam  consists  of  a  framework  or  box  of  logs  across 
the  gully,  filled  with  rock  fragments  or  stones.  The  ends  extend  into 
the  sides  of  the  gully,  and  the  dam  is  built  in  a  trench  dug  across  the 
bottom.  Undermining  is  prevented  by  a  pavement  of  stone  below 
the  dam. 


Fia  17. — Log  dam  held  by  notched  logs  extend- 
ing obliquely  Into  the  sides  of  the  gully. 
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WILLOW-POST  DAM. 

Willow  posts  cut  from  green  willow  trees  are  used  very  effectively 
to  fill  gullies.  They  are  set  2  or  3  feet  apart  in  rows  across  the  gully, 
sometimes  several  rows  of  them  close  together.  Where  there  is  plenty 
of  water  the  willow  posts  take  root  and  grow,  forming  a  hedge  across 
the  gully.  Trash  and  silt  are  caught  above  this  hedge,  causing  a  fill 
of  soil.  Straw  or  loose  small  brush  may  be  thrown  above  the  willows 
to  assist  in  getting  a  fill  started. 

When  quicker  results  are  desired,  a  row  of  willow  posts,  3  or  4  feet 
apart,  is  set  across  the  gully,  and  railroad  ties  or  logs  are  laid  one  on 


B.  P.  R.  D-3947 

Fig.  18. — Upper  side  of  a  loose  rock  dam  across  a  ^Uy.     A  fill  of  2  feet  has  occurred 
where  the  man  is  standing.     Near  Franklin,  Tenn. 

top  of  another  above  the  posts  in  a  manner  similar  to  that  described 
for  log  dams.  Willow  dams  are  usually  built  at  the  lower  ends  of 
gullies  near  main  watercourses  or  where  the  soil  is  naturally  moist 
throughout  the  year,  for  the  rapid  and  thrifty  growth  of  willows 
depends  upon  abundant  water. 

LOOSE-ROCK  DAM. 

Rock  is  a  very  good  material  for  building  low  soil-saving  dams. 
Its  use  is  particularly  advisable  on  farms  where  rock  is  plentiful  and 
often  a  nuisance  in  the  fields.  Loose-rock  dams  should  not  be  more 
than  2  to  3  feet  high  and  should  be  built  only  in  gullies  of  moderate 
slope  and  small  drainage  areas.    The  dam  should  be  4  or  5  feet  wide 
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at  the  base  ami  abuiil  '2  feet  wide  on  top.  The  rock  should  be  so 
arranfred  that  the  small  pieces  fit  in  amonnr  the  lar^re.  Only  lar^e 
pieces  should  be  used  on  the  top  of  the  dam,  as  a  current  of  water  has 
often  sufficient  force  to  move  even  large  stones.  The  dam  should  be 
built  well  into  the  banks  of  the  gully  and  should  be  lowest  in  the 
middle.  A  trench  about  6  inches  deep  should  be  dug  across  the  gully, 
in  which  the  foundation  of  the  dam,  consisting  of  the  largest  rock, 
should  be  laid.  The  gully  below  the  dam  for  about  5  feet  should  be 
covered  with  loose  rock  to  prevent  erosion  and  the  undermining  of 
the  dam.  Figure  18  is  a  view  above  a  loose-rock  dam  that  has  caught 
a  fill  of  about  2  feet. 
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Fig.  19. — Masonry  dam  built  across  a  gully  draining  over  1,000  acres.     This  dam  extends 
well  into  the  banks  and  lower  In  the  middle  than  at  the  ends.     Near  Kansas  City,  Mo. 

STONE-MASONRY  DAM. 

Masonry  dams  are  usually  built  instead  of  loose-rock  dams  where 
a  greater  height  than  3  feet  is  desired,  where  the  flow  in  the  gully  is 
large,  or  where  rock  is  not  plentiful  and  its  economical  use  is  neces- 
sary. The  construction  of  the  dam  is  similar  to  that  of  a  masonry 
w^all,  and  the  sides  should  have  a  batter  of  1  in  5  or  1  in  10.  The 
thickness  of  the  dam  at  the  bottom  should  be  about  one-half  the 
height,  and  the  base  should  be  1  to  2  feet  below  the  bottom  of  the 
gully  for  dams  3  to  6  feet  high.  Dams  of  this  kind  higher  than  6 
feet  are  not  recommended  unless  an  excellent  foundation  be  obtained, 
special  precautions  be  taken  against  undermining,  and  the  walls  be 
extended  far  enough  into  the  banks  of  the  gully  to  prevent  cutting 
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around  the  ends.  The  services  of  an  engineer  would  be  required  to 
build  a  high  masonry  dam,  and  hardl}^  any  two  gullies  Avould  require 
the  same  design. 

For  dams  3  or  4  feet  high  the  water  may  be  made  to  flow  over  the 
central  portion  of  the  dam  by  gradually  increasing  the  height  of 
the  dam  from  some  point  near  the  middle  toward  the  ends,  as  shown 
in  figure  19.  Where  the  ends  of  the  dam  are  extended  well  into  the 
banks,  it  is  not  necessary  for  the  base  at  the  ends  to  be  as  low  as  the 
base  across  the  gully.  Loose  rock  should  be  placed  below  the  dam 
to  prevent  washing  and  undermining. 

A  dam  higher  than  4  feet  should  have  a  notched  spillway  in  the 
middle  that  confines  the  overflow  water  to  the  middle  portion  of  the 
dam,  and  a  carefully  paved  floor  should  be  prepared  beloAv  the 
spillway  to  prevent  undermining  by  the  falling  water.  Masonry 
dams  more  than  3  or  4  feet  high  are  not  much  used  in  the  reclamation 
of  gullies,  owing  to  the  high  cost  and  the  difficulty  of  making  them 
secure. 

CONCRETE  DAM. 

Concrete  dams  are  frequently  employed  in  all  sections  of  the 
country  to  control  and  fill  in  gullies.  It  must  be  said  that  results 
have  been  generally  far  from  satisfactory.  Failures  are  common  and 
may  be  attributed  to  both  poor  design  and  faulty  construction,  gen- 
erally due  to  the  desire  to  keep  the  cost  low,  or  to  inadequate  con- 
ceptions of  the  erosive  action  of  moving  water  and  the  pressure  ex- 
erted by  st^ding  water.  Where  concrete  dams  have  been  properly 
designed  and  constructed  good  results  have  been  obtained. 

In  building  concrete  dams  provision  should  be  made  for  passing 
the  water  over  the  dam,  without  injury  to  the  structure,  by  providing 
for  a  spillway,  usually  over  the  middle  of  the  dam.  If  the  dam  is 
level  on  top,  with  no  spillway,  the  water  flowing  over  the  entire 
dam  will  invariably  cut  the  earth  away  around  one  or  both  ends,  and 
a  channel  will  be  formed  for  the  passage  of  the  water  around  the 
end  of  the  dam,  which  will  also  allow  the  accumulated  silt  to  escape. 
In  conjunction  with  the  spillway  the  sides  should  extend  to  the  top 
of  the  gully  or  as  high  as  it  is  expected  that  the  water  will  rise  in  the 
gully,  so  that  the  water  can  not  come  in  contact  with  the  sides  of 
the  gully  (fig.  20).  The  ends  of  the  dam  should  extend  far  enough 
into  the  sides  of  the  gully  to  prevent  seeping  of  water  around  the 
ends,  which  often  results  in  a  washout. 

In  figure  21  is  shown  a  properly  designed  reinforced  concrete  dam 
with  spillway,  suitable  for  gullies  draining  large  areas.  The  abut- 
ments extend  well  into  the  banks  as  high  as  the  top  of  the  ditch.  The 
buttresses,  one  on  each  side  of  the  spillway,  give  support  to  the 
dam  and  confine  the  water  so  that  it  falls  on  a  concrete  floor  ex- 
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liG.  20. — Concrete  dam  across  large  gully  with  sides  of  spillway  extending  to  top  of  the 
banks  of  tho  gully.  This  dam  was  built  to  fill  the  gully  and  prevent  enlargement 
where  the  highway  bridge  crosses.  A  All  of  8  feet  has  occurred  above  the  dam.  Near 
Mason  CMty,   III. 


B.  P.  R.  0-4126 

Fig.  21. — Reinforced  concrete  dam  with  spillway  and  concrete  apron  below,  suitable  for 
use  in  gullies  that  drain  large  areas.    Cerro  Gordo  County,  Iowa. 
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tending  between  and  to  the  ends  of  the  buttresses.  Thus  overturn- 
ing and  undermining,  which  are  common  causes  of  failure,  are  pre- 
vented. A  dam  such  as  is  shown  in  figure  21  is  only  intended  to  fill 
the  gully  to  the  crest  of  the  spillway ;  the  height  to  which  the  spill- 
way can  be  built  depends  upon  the  flow  of  water  in  the  gully.  If  the 
fill  in  the  gully  is  made  too  deep  there  is  danger  of  the  water  over- 
topping the  banks  of  the  gully  and  the  entire  dam. 

In  figure  22  are  shown  the  plan,  elevation,  and  side  view  of  a 
reinforced  concrete  dam  recommended  by  the  agricultural  extension 
department  of  the  Iowa  State  College.  It  is  claimed  for  this  dam 
that  "  it  has  a  firm  foundation,  extends  well  into  the  banks,  has  an 
adequate  spill  platform,  is  built  with  the  water,  and  has  a  means 


DOWN-STREAM  VIEW 


SECTION 


Fig.  22. — Plan,  section,  and  downstream  view  of  a  concrete  dam  especially  designed  to 
guard  against  the  common  causes  of  failure.^ 

of  relieving  the  water  pressure."  This  design  was  proposed  by  the 
extension  department  after  making  comprehensive  investigations 
of  concrete  dam  failures  throughout  the  State  of  Iowa,  and  it  espe- 
cially guards  against  the  common  causes  of  failure. 

Concrete  dams  are  built  of  either  plain  or  reinforced  concrete. 
Dams  not  exceeding  3  or  4  feet  in  height  are  usually  built  of  plain 
concrete  and  higher  ones  of  reinforced  concrete.  Failures  often 
occur  as  a  result  of  poorly  made  concrete.  A  good  concrete  mixture 
is  1  part  cement,  3  parts  sand,  and  6  parts  stone  or  broken  rock. 
The  services  of  a  competent  engineer  should  be  engaged  for  the  de- 
sign and  construction  of  a  reinforced  concrete  dam.  No  one  design 
could  be  given  that  is  applicable  to  all  conditions. 

^  From  Bui.  80  of  the  Iowa  State  College  Agr.  Ext.  Dept. 
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EARTH  DAM. 

Earth  dams  of  two  different  types  are  used.  In  one  type  the  sur- 
plus water  is  carried  around  or  over  the  dam  by  spillways,  and  in 
the  other  it  is  carried  through  the  dam  by  a  pipe.     In  many  in- 
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'  :<..  23. — Earth  soil-savInK  dam  which  has  Qlhtl  u  deep  gully.    The  fill  Is  drained  by  a  tile 
pxtending  through  the  dam  into  the  gully  below.     Near  Red  Oak,  lown. 

stallations  the  principles  of  both  types  are  employed.  Earth  soil- 
saving  dams  are  generally  employed  to  fill  very  h\rge  gullies,  though 
they  are  growing  rapidly  in  favor  for  use  in  small  gullies,  particu- 
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PLAN 

Fig.  24. — Drop-inlet  and  earth  soil  saving  dam. 

larly  where  no  other  cheap  material  is  available  for  the  construction 
of  low  dams. 

If  a  spillway  is  used  to  carry  the  water  around  or  over  the  dam,  a 
pond  is  formed  above  the  dam,  and  if  the  capacity  of  the  pond  is  not 
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sufficient  to  hold  the  greatest  run-oif  of  water  from  the  dramage  area 
the  surplus  water  is  conducted  by  a  channel  around  one  end  of  the 
dam,  as  shown  in  figure  23,  or  it  may  be  carried  over  the  dam  in  a 
sheet-metal  or  plank  flume.  Because  of  the  chances  of  injury  to  the 
dam,  the  latter  method  is  not  recommended,  however,  unless  it  is 
impossible  to  carry  the  water  around  one  end  of  the  dam  over  firm 
ground.  In  figure  23  is  shown  an  earth  soil-saving  dam  that  has 
satisfactorily  filled  the  gully  above.  The  gully  below  the  dam  is 
quite  deep,  and  the  water  is  kept  out  of  it  by  carrying  it  around  the 
dam  and  emptying  it  into  a  watercourse  of  the  adjacent  watershed. 
The  fill  above  the  dam  has  been  drained  with  tile  through  the  dam 
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Fig.  25. — Vertical  inlet  pipe  newLy  constructed,  showing  hopper  pipe  on  top  and  end  of  T 
plugged  with  vitrified  clay  stopper  cemented  in  the  pipe.     Near  Marshall,  Mo. 

into  the  gully  below,  so  that  now  there  is  good  farm  land  where  for- 
merly a  gully  existed,  and  the  advance  of  the  gully  through  the 
farmer's  barn  lot  has  been  stopped. 

In  the  other  type  of  earth  soil-saving  dam  vitrified  sewer  pipe  is 
generally  used  to  carry  the  water  through  the  dam.  A  cross-sectional 
view  of  a  dam  of  this  type  is  shown  in  figure  24.  Water  from  heavy 
rain  fills  the  basin  above  the  dam,  the  silt  settles  to  the  bottom  of  the 
basin,  and  the  water  flows  through  the  vertical  inlet  pipe  and  the 
pipe  through  the  dam  into  the  gully  below  the  dam.  Wien  the 
basin  is  filled  to  the  top  of  the  inlet  pipe  another  section  of  pipe  may 
be  added  and  the  filling  continued.  The  top  of  the  inlet  pipe  should 
be  at  least  3  feet  below  the  top  of  the  dam,  and  where  conditions 
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permit  the  top  of  the  dam  shoiihl  be  at  least  1  foot  higher  than  the 
firm  ground  on  the  sides  of  the  gully  after  the  dam  has  settled,  so 
that  if  an  unusual  rain  occurs — a  heavier  rain  than  the  pipe  can 
handle — the  water  will  flow  over  the  firm  ground,  not  over  the  top 
of  the  dam.  The  vertical  inlet  pipe  should  preferably  be  set  10  feet 
or  more  from  the  inside  toe  of  the  dam,  because  at  that  distance  it  is 
not  likely  to  become  clogged  with  floating  trash  that  usually  accumu- 
lates near  the  dam  and  there  is  less  danger  of  eddying  water  around 
the  inlet  pipe  causing  a  break  in  the  dam.  Nevertheless  the  usual 
practice  is  to  set  the  inlet  pipe  close  to  the  dam,  because  less  pipe  is 
required.  This  practice  is  no  doubt  responsible  for  a  great  many 
failures. 

Another  precaution  against  possible  clogging  of  the  inlet  pipe  is 
to  wrap  ordinary  woven  fence  wire  round  four  posts  set  around  the 
pipe  so  that  the  bottom  of  the  wire  is  a  little  lower  than  the  top  of 
the  inlet  pipe.  This  permits  the  water  to  pass  but  keeps  out  the 
floating  trash.  "WTiere  it  is  desired  to  keep  the  gully  drained  above 
the  dam  and  prevent  the  formation  of  a  pond,  the  vertical  inlet 
pipe  is  joined  to  the  horizontal  pipe  by  a  tee  connection,  and  to  one 
end  of  the  tee  is  connected  a  drain  pipe  that  extends  up  the  gidly. 

In  many  instances  farmei*s  desire  to  make  the  dam  serve  the 
double  purpose  of  filling  the  gully  and  furnishing  a  watering  place 
for  stock.  In  such  cases  an  elbow  connection  is  used  in  place  of  the 
tee,  or  the  end  of  the  tee  is  plugged  with  a  vitrified  clay  stopper 
cemented  in  the  pipe.  A  foundation  of  stone  or  concrete  should  be 
provided  for  the  tee  or  elbow  of  the  inlet  pipe  to  rest  upon.  The 
flow  of  the  water  into  the  vertical  inlet  pipe  can  be  facilitated  by 
placing  a  hopper  pipe  on  top  of  the  vertical  inlet  (fig.  25). 

The  pipe  through  the  dam  and  the  joints  of  the  vertical  inlet  pipe, 
with  the  exception  of  the  top  one,  should  be  cemented.  Great  care 
should  be  used  in  laying  the  pipe  through  the  dam.  A  trench  with 
enough  fall  to  prevent  water  from  standing  in  the  pipe  should 
be  dug  in  the  bottom  of  ^  the  gully,  and  holes  should  be  dug 
under  the  bell  of  each  pipe  so  that  the  barrel  rests  on  firm 
ground.  After  the  joints  are  cemented  and  dried,  clay  soil  should 
be  placed  around  the  pipe  and  thoroughly  tamped.  Tamping  should 
be  continued  over  the  pipe  until  it  is  covered  with  2  or  3  feet  of  soil. 
Unless  the  soil  forms  a  close  bond  with  the  pipe,  seepage  of  water 
along  the  pipe  is  likely  to  occur,  which  often  -washes  a  hole  through 
the  dam  (fig.  26).  Seepage  along  the  pipe  can  be  prevented  by  build- 
ing a  concrete  cut-off  wall  at  the  middle  of  the  dam  as  shown  in 
figure  24.  If  a  firm  and  even  foundation  for  the  pipe  is  not  obtained 
a  little  unequal  settlement  due  to  the  weight  of  the  earth  above  may 
cause  leakage  by  breaks  in  the  joints  of  the  pipe. 
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Some  sort  of  protection  against  erosion  should  be  provided  where 
the  water  discharges  from  the  outlet  pipe  into  the  gully  below.  More 
important  than  preventing  erosion  of  the  gully  below  the  dam  is 
the  prevention  of  undermining  and  eating-back  through  the  dam 
along  the  pipe.  In  figure  24  is  shown  a  channel  built  of  concrete  to 
stop  erosion  at  the  outlet  of  the  tile.  This  channel  is  usually  made 
6  to  10  feet  long,  depending  upon  the  vertical  drop  of  the  water.  The 
greater  the  vertical  drop  the  greater  will  be  the  velocity  and  eroding 

power  of  the  water.  Where  it 
is  desired  to  keep  the  water  out 
of  the  gully  below  the  dam  the 
tile  can  be  extended  beneath 
the  ground  down  through  the 
gully  to  a  suitable  outlet. 

Under  ''Outlets  for  Soil- 
saving  Dams"  (p.  38)  the 
size  of  outlet  pipe  required  is 
thoroughly  discussed  and  in 
Table  1  are  given  the  sizes  of 
pipe  to  use  for  soil-saving 
dams.  Where  the  pipe  used  is 
too  small,  overtopping  and 
washing  out  of  the  dam  gener- 
ally occur. 

After  the  location   for  the 
dam  is  chosen  the  foundation 
should  be  prepared  by  clearing 
away  all  weeds,  growths,  and 
debris  and  plowing  the  site  to 
reduce  the  possibility  of  seep- 
age along  the  bottom  of  the 
dam.     Another   precaution 
against   seepage    which    it   isi 
often  advisable  to  observe, 
especially   where   the   dam   ij 
10  feet  or  more  in  height,  is'j 
to  dig  a  trench  the  length  of  the  dam  6  to  10  feet  wide  and  1^  feet 
deep.     The  sides  of  the  trench  should  be  made  vertical  so  as  to  breal 
the  seam  between  the  natural  ground  and  the  dam,  and  the  bottom  ol 
the  trench  should  be  plowed.     The  dam  should  be  built  in  layers] 
about  1  foot  in  depth.     It  is  usually  built  with  teams  and  scrapers,] 
the  material  being  tamped  and  compacted  by  the  horses'  feet  and  th( 
scrapers.     The  best  results  are  obtained  when  the  loose  earth  is 


Fig.  26. 


B.  P.  R.  D-3802 

-Results  of  water  seeping  along  out- 
side pipe  through  a  dam. 
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sprinklcil  with  water,  which  facilitates  the  compacting  of  the  em- 
bankment and  makes  it  more  impervious.  The  top  of  the  dam  should 
be  not  less  than  4  feet  wide,  the  side  slopes  on  both  faces  of  the  dam 
not  less  than  IJ  horizontal  to  1  vertical.  The  top  of  the  dam  should 
be  not  less  than  3  feet  above  the  bottom  of  the  spillway  or  top  of  the 
\  I  rtical  inlet  pipe.  In  figure  '24  is  sliown  a  section  recommended  for 
an  earth  soil-saving  dam. 

The  best  material  for  building  an  earth  dam  consists  of  1  part  clay 
to  2  or  3  parts  gritty  earth.  Where  wat«r  is  not  available  for  damj^en- 
ing  the  material  it  is  best  to  construct  the  dam  during  the  rainy 
season  so  that  the  earth  in  the  borrow  pit  may  be  kept  damp  by  rains. 
Material  for  building  dams  should  preferably  be  taken  from  above 


B.  P.    R.   D-3878 

Fic.  27. — Eartli  .voll-savinj;  dara  with  roadway  across  th<>  top.  The  vertical  inlet  is  a 
concrete  structure  5  feet  wide  by  10  feet  long  with  3  .30-inch  sewer  pipes.  The  outlet 
ends  of  these  pipes  are  shown  in  figure  28.    Near  Kansas  City,  Mo. 

the  dam,  20  to  25  feet  above  the  upstream  toe.  An  allowance  of 
about  10  per  cent  should  be  made  for  the  settlement  of  the  material  in 
the  earth  embankment. 

Where  the  top  of  the  earth  dam  is  used  as  a  roadway  it  should  be 
at  least  8  feet  wide.  In  figure  27  is  shown  a  private  road  across  an 
earth  soil-saving  dam.  This  roadway  is  12  feet  wide  and  affords  a 
very  convenient  means  of  crossing  the  wide  depression  in  the  field. 
In  figure  28  is  shown  the  outlet  end  of  the  same  dam. 

The  popularity  of  the  drop-inlet,  earth  soil-saving  dam  is  growing 
rapidly.  In  Saline  County,  Mo.,  several  hundred  have  been  built, 
one  farmer  having  14  on  his  farm.    In  this  county  they  are  made  in 


34 


Farmers'  Bulletin  123/f. 


small  as  well  as  large  gullies  and  are  placed  one  above  another  in  the 
same  gully  so  that  the  fill  from  one  reaches  nearly  to  the  outlet  of  the 
next  dam  above  (fig.  29). 


B.  P.  R.  0-3877 

Fig.  28. — Outlet  end  of  dam  shown  in  figure  27.     Note  the  substantial  head  wall  and  the 
concrete  floor  below  to  prevent  erosion  and  undennining.     Near  Kansas  City,  Mo. 


B.   p.   R.   D-3909 


f^G.  29. 


-Two  large  earth  soil-saving  dams  in  one  draw  where  formerly  a  gully  existed. 
Near  Warrensburg,  Mo. 
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DROP-INLET  HIGHWAY  CULVERTS. 

In  many  sections  of  the  country  pillies  are  a  source  of  much  trouble 
anil  expense*  in  the  construction  ami  maintenance  of  public  highways. 
I iiicl<res  are  i-equired  to  cross  them,  and  where  the  gjullies  are  j^rowin*:; 
wider  the  lenjjth -of  the  bridges  must  constantly  l)e  increased.  A 
notable  example  is  a  bridge  over  a  gully  near  Falls  City,  Nebr. 
rwenty-five  years  ago  the  gully  did  not  toucli  the  road;  since  then  it 
has  crossed  the  road  and  continually  widened.  A  trestle  185  feet 
long  crosses  the  gully,  and  its  length  has  been  repeatedly  increased  as 
the  abutments  for  the  appix)ach  spans  have  been  undermined  by  tlio 
caving  in  of  the  sides  of  the  gully  ivom  time  to  time.    The  drainage 


p.  R.   0-3447 


Fio.  30. 


-Highway  bridge  to  be  replaced  by  au  earth  embanliiDeDt  and  a  combined  culvert 
and  concrete  drop  inlet.     Near  Winterset,  Iowa. 


area  above  this  bridge  is  only  about  70  acres,  the  water  from  which 
could  be  readily  removed  by  a  moderate-si^ed  culvert.  In  this  case 
further  erosion  could  be  stopped  by  building  a  road  embankment  with 
combined  concrete  drop-inlet  and  culvert  as  shown  in  figure  30. 

In  figure  31  is  shown  a  close  view  of  a  concrete  drop-inlet,  and  in 
figure  32  is  shown  its  design,  which  was  furnished  by  E.  B.  Hiatt, 
county  engineer,  Madison  County,  Iowa.  The  cover  over  the  drop- 
inlet  prevents  animals  from  falling  in.  This  co\*er  interferes  with 
the  flow  to  some  extent.  In  place  of  the  cover  a  fence  may  be  built 
to  keep  animals  out.  In  figure  33  is  shown  a  fill  of  soil  8  feet  deep 
above  a  road  embankment  in  what  was  formerly  a  deep  gully.  The 
fill  extends  to  the  top  of  the  drop  inlet.    The  top  of  the  roadway 
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should  be  4  or  5  feet  higher  than  the  top  of  the  inlet  pipe  as  a  factor 
of  safety  against  overtopping  the  embankment  after  heavy  rains. 

Gullies  of  the  waterfall  type 
often  eat  their  way  slowly  up 
a  watercourse  toward  a  high- 
way. Generally  no  attempt  is 
made  to  check  the  gully  until 
it  has  reached  the  road.  The 
usual  method  then  employed 
to  stop  the  gully  from  cross- 
ing the  roadway  is  to  build  a 
concrete  structure  to  prevent 
further  erosion  of  the  gully 
and  the  undermining  of  the 
roadway  and  culvert.  Figure  2 
(p.  5)  shows  such  a  structure 
built  at  a  great  expense  to  the 
county.  At  the  time  the  picture 
was  taken  the  structure  was 
partly  undermined.  About  a 
year  after  the  work  was  com- 
pleted the  roadway  and  struc- 
ture  were   washed   out.      The 


Fig.  31. — Drop  inlet  and  box  culvert.  Plan 
shown  In  figure  32.  The  old  wooden  bridge 
is  to  be  replaced  by  an  earth  fill. 


LONGITUDINAL    SECTION  CROSS  SECTION  B-B 

Fig.  32. — Reinforced  concrete  drop  inlet  for  box  culvert^  shown  in  figure  31. 

failure  was  due  to  a  poor  foundation  and  to  the  concrete  not  extend- 
ing far  enough  from  the  culvert.  Where  such  structures  are  required 
they  should  be  properly  designed  and  carefully  constructed.     It  is 

^  Designed  by  E.  R.  Hiatt,  county  engineer,  Winterset,  Iowa. 
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invariably  more  satisfactory  and  inexpensive  to  stop  tlie  ^illy  in  the 
fanner's  tiekl  before  it  has  reached  the  roadway. 

In  buihlinj;  a  road  embankment  to  cause  a  fill  in  the  «ridly  above  by 


B     P.  R.   l>-4ltt 

Flu.  33. — Fin  of  soil  8  feet  de<>p.  extendiiiK  to  tin*  top  of  the  drop  Inlet,  taken  one  year 
after  the  completion  of  the  work.     Near  Wlnterset,  Iowa. 

t  he  use  of  the  drop  inlet  more  care  should  be  taken  than  in  building  an 
ordinary  embankment  not  subject  to  water  pressure  from  above.  The 
best  material  should  be 
placed  and  carefully 
tamped  around  the  barrel 
of  the  culvert  and  on  the 
upstream  side  of  the  em- 
bankment. Where  it  isdiffi- 
cult  to  make  a  satisfactory 
bond  between  the  earth 
and  the  concrete  culvert, 
one  or  two  concrete  cut- 
off walls  should  be  built 
around  the  barrel  of  the 
culvert  to  prevent  seepage 
along  it. 

A  great  many  of  these 
concrete  drop  inlets  have 
been  built  by  Mr.  Hiatt 
and  by  J.  F.  Relf,  county 
engineer,  Richardson 
County,  Nebr.  An  installation  from  which  excellent  results  have 
been  obtained  is  shown  in  figure  34.     In  this  case  a  long  highway 


■ 

■ 

_J 

Fig.  34. — Road  embankment  and  concrete  drop  in- 
let replacing  an  old  bridge  that  was  60  feet  long 
and  35  feet  high.  Depth  of  fill  is  12  feet.  Near 
Falls  City,  Nebr. 
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bridge  was  replaced  by  an  earth  embankment  and  a  deep  gully  was 
filled  to  the  top  of  the  drop  inlet. 

The  kind  of  inlet  used  in  Richardson  County,  Nebr.,  is  shown  in 
figure  35.  From  the  crest  of  the  inlet  to  the  bottom  of  the  culvert 
the  wall  is  made  sloping  so  as  to  give  the  water  at  entrance  a  direction 
of  flow  conforming  more  nearly  to  that  of  the  flow  through  the  cul- 
vert than  is  the  case  for  an  inlet  with  vertical  walls.  No  cover  is 
placed  over  the  inlet,  as  it  is  especially  designed  to  facilitate  the 
entrance  of  the  water.  This  type  of  inlet  is  quite  commonly  added 
to  existing  concrete  culverts  where  it  is  desired  to  fill  a  gully  above  a 
road  embankment. 

In  the  above-named  counties  many  landowners  have  shown  a  de- 
sire to  cooperate  by  sharing  in  the  expense  of  building  the  drop-inlet 


B.    P.    R.    D-34E9 

Fig.  35. — Concrete  drop  iulet  with  sloping  wail  from  crest  to  bottom  oif  culvert  to  facil- 
itate entrance  of  water.     Near  Falls  City,  Nebr. 

culverts.  In  this  way  many  old  wooden  bridges  are  being  replaced 
by  earth  embankments  and  many  gullies  are  being  filled  and  re- 
claimed for  production. 

OUTLETS  FOR  SOIL-SAVING  DAMS, 

The  chance  against  failure  of  a  soil-saving  dam  depends  primarily 
upon  the  adequacy  of  the  outlet.  The  outlet  may  be  a  spillway  that 
carries  the  water  over  or  around  the  end  of  the  dam,  a  pipe  or  con- 
duit that  carries  the  water  through  the  dam,  or  often  a  combination 
of  the  two.  The  rate  at  which  the  water  should  be  carried  depends 
upon  the  size,  shape,  and  topography  of  the  watershed  area,  upon 
the  quantity  of  water  that  can  be  stored  by  the  dam,  and  upon  the  in- 
tensity and  amount  of  heavy  rains. 
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Table   i. — Cross-sectional  areas  of  pipe  or   conduit  for  drop-inlet,  soil-saving  dams 
for  rolling  watersheds  with  length  equal  to  about  twice  the  width. 


With  no  spillway  aroiuid  or  over  dam. 

With  spUlwav  hav- 
ing capnoit  y  about 
halfthiUofpipeIn 
column  2;  storage. 
i  acre  at  level  of 
lop  of  inlet  pipe. 

Onlnafe 

Very  Uttle  starM« 
above  dam. 

StoraM  above  dam, 
surfiMW  area,  i  acre 
at  level  of  top  of  In- 
let pipe. 

44bot 

84Mt 

4-fboC 

S-lbot 

♦-foot 

8-foot 

diop. 

drop. 

drop. 

drop. 

drop. 

drop. 

Aent. 

1 

Sf.ft. 
0.4 

^•,f:-3 

Vi 

Ti 

Yfe 

%!li 

2 

.7 

.5 

.35 

.2 

.1 

.0 

4 

1.1 

.8 

.6 

.3 

.15 

.0 

6 

1.5 

1.1 

.8 

.6 

.2 

.0 

8 

1.9 

1.4 

1.1 

.66 

.25 

.0 

10 

2.2 

1.7 

1.3 

.8 

.30 

.0 

15 

3.0 

2.3 

2.0 

1.2 

.4 

.1 

20 

3.8 

2.8 

2.7 

1.7 

.5 

.2 

25 

4.5 

3.4 

3.4 

2.2 

1.1 

.3 

30 

5.1 

3.8 

3.9 

2.6 

1.2 

.6 

35 

6.8 

4.3 

4.5 

3.1 

1.5 

.7 

40 

6.3 

4.8 

5.1 

3.5 

1.8 

1.0 

45 

6.9 

5.2 

5.7 

4.0 

2.2 

1.2 

50 

7.5 

6.6 

6.3 

4.4 

2.6 

1.6 

60 

8.6 

6.6 

7.6 

5.4 

3.2 

2.2 

70 

9.7 

7.3 

8.6 

6.2 

3.7 

2.6 

80 

10.7 

8.0 

9.6 

6.9 

4.2 

2.9 

90 

11.7 

8.8 

10.6 

7.7 

4.8 

3.3 

100 

12.6 

9.5 

11.6 

8.4 

5.3 

3.7 

125 

15.0 

11.2 

14.1 

10.4 

6.7 

4.8 

150 

17.2 

12.9 

16.7 

12.4 

8.2 

6.0 

175 

19.2 

14.4 

19.2 

14.4 

9.6 

7.2 

200 

21.3 

16.0 

21.3 

16.0 

10.6 

8.0 

300 

28.8 

21.6 

28.8 

21.6 

14.4 

10.8 

400 

35.8 

26.8 

36.8 

26.8 

17.9 

13.4 

500 

42.3 

31.7 

42.3 

31.7 

21.1 

15.8 

600 

48.5 

36.4 

48.5 

36.4 

24.2 

18.2 

700 

54.4 

40.8 

54.4 

40.8 

27.2 

20.4 

800 

60.2 

45.2 

60.2 

45.0 

30.1 

22.5   . 

900 

65.7 

49.3 

65.7 

49.2 

32.8 

24.6 

1.000 

71.1 

53.3 

71.1 

53.3 

35.6 

26.6 

For  very  hilly  watersheds  increase  above  cross-sectional  areas  25  per  cent. 

For  square  or  fan-shaped  watersheds  increase  above  cross-secticnal  areas  15  per  cent. 

For  sizes  of  pipes  corresponding  to  the  above  cross-sectional  areas  see  Table  2. 
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Table  2. — Cross-sectional  areas  of  pipes  of  standard  diameters  for  use  in  selecting 
sizes  corresponding  to  areas  in  Table  i. 


Diameter 

Cross-sectional 

Diameter 

Cross-sectional 

of  pipe. 

area  of  pipe. 

of  pipe. 

area  of  pipe. 

Inches, 

Sq.ft. 

Inches. 

Sq.  ft. 

6 

0.20 

27 

3.98 

8 

.35 

30 

4.91 

10 

.55 

33 

5.94 

12 

.79 

36 

7.07 

15 

1.23 

39 

8.30 

.     18 

1.77 

42 

9.62 

21 

2.41 

45 

11.04 

24 

3.14 

48 

12.57 

In  concrete  or  masonry  structures  provision  should  be  made  for 
the  water  to  flow  over  the  entire  length  of  the  dam  in  case  of  un- 
usually heavy  rains.  The  sides  of  the  dams  should  be  extended 
as  high  as  the  banks  of  the  gully  or  as  high  as  the  highest  water 
expected  in  the  gully. 

In  the  case  of  earth  soil-saving  dams  a  spillway  should  always  be 
provided  around  one  or  both  ends  of  the  dam,  where  possible,  by 
building  the  top  of  the  dam  higher  than  the  natural  firm  ground 
on  either  side  of  the  gully.  The  greater  this  height  the  greater  will 
be  the  factor  of  safety  against  the  dam  being  overtopped  and  washed 
out.  Spillways  built  of  hard  material  over  the  tops  of  earth  dams 
are  not  recommended,  because  of  the  difficulty  of  maintaining  them 
and  the  danger  of  undermining  at  their  lower  end. 

It  is  important  that  the  pipe  through  a  drop-inlet  soil-saving  dam 
be  made  large  enough  to  provide  for  the  removal  of  heavy  rainfalls 
rapidly  enough  to  prevent  overtopping.  In  Table  1  are  given  the 
sizes  of  pipe  or  conduit  adapted  to  specified  conditions.  This  table 
is  based  upon  observations  of  soil-saving  dams  that  are  giving  satis- 
factory service  and  upon  areas  drained  by  culverts  through  highway 
and  railroad  embankments.  In  column  2  are  given  the  cross-sectional 
areas  of  a  pipe  or  conduit  required  for  a  soil-saving  dam  where  no 
spillway  is  provided  for  the  water  to  flow  over  or  around  the  dam, 
where  the  storage  above  the  dam  is  very  small,  as  in  a  narrow  valley 
with  a  steep  slope,  where  the  drop  from  the  top  of  the  inlet  pipe 
to  the  center  of  the  outlet  end  of  the  pipe  through  the  dam  is  4  feet, 
and  where  the  watershed  above  the  dam  is  rolling  and  about  twice  as 
long  as  wide. 

In  column  4  are  given  the  cross-sectional  areas  required  where  the 
conditions  are  the  same  as  for  column  2  except  that  considerable  water 
is  stored  above  the  dam,  which  has  the  effect  of  reducing  considerably 
the  size  of  pipe  required  for  small  watersheds,  but  very  little  for 
watersheds  100  acres  or  more  in  extent.     The  surface  area  of  the 
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water  blored  is  ujssuiiu'd  to  Ik?  one-half  acre.  The  area  of  eoiuluit 
re([uireil  can  l>e  increased  or  decreased  accordin«j^  as  the  surface  area 
of  the  water  stored  is  less  or  greater  than  one-half  acre. 

In  column  6  are  given  areas  required  where  the  conditions  are  the 
same  as  for  column  4  except  that  provision  is  made  to  carry  water 
over  a  spillway  around  the  dam  wnth  a  capacity  equal  to  one-half 
of  the  capacity  of  pipes  or  conduit  with  areas  as  given  in  column 
2.  With  a  depth  of  about  \\  feet  of  water  in.  the  spillway,  to 
remove  through  it  the  same  amount  of  water  as  will  be  passed  by 
a  drop  inlet  with  4  feet  drop,  the  cross-sectional  area  of  the  spill- 
\\;iy  should  be  from  four  to  eight  times  that  of  the  drop  inlet, 
depending  upon  the  distance  the  water  would  have  to  flow  to  go 
around  the  end  of  the  dam  and  back  into  the  gully  below;  the 
iireater  this  distance  tlie  less  will  be  the  flow  of  the  water.  The 
spillway  capacity  can  be  increased  as  desired  by  increasing  the 
height  of  the  dam. 

Suppose  it  is  desired  to  know  the  size  of  a  pipe  or  conduit  re- 
quired for  a  rolling  watershed  of  25  acres  with  length  equal  to  about 
twice  the  width,  where  the  surface  area  of  the  water  stored  above  the 
I   dam  would  be  about  one-half  acre,  where  no  provision  would  be 
j   made  for  a  spillway  round  or  over  the  dam,  and  where  the  verti- 
^  cal  drop  from  the  top  of  the  inlet  to  the  outlet  end  of  the  pipe 
[   would  be  8  feet.    In  the  first  column  in  Table  1,  under  "  Drainage 
area  in  acres,"  find  25,  then  follow  the  line  across  the  page  to  the 
riirht  to  the  fifth  column,  which  falls  under  three  heads  at  the  top 
of  the  table.    First,  no  spillway  round  or  over  dam ;  second,  storage 
above  dam,  surface  area  one-half  acre  at  level  of  top  of  inlet  pipe; 
third,  8  feet  drop.    The  number  in  the  fifth  column  is  2.2,  which 
means  that  the  pipe  through  the  dam  should  have  an  area  of  2.2 
square  feet.    In  Table  2  it  is  found  that  an  18-inch  pipe  has  a  cross- 
sectional  area  of  1.77  square  feet  and  a  21-inch  pipe  2.41  square  feet. 
A  21-inch  pipe  should  be  chosen,  since  no  smaller  standard-sized 
pipe  is  made  which  has  the  required  area. 

AMiere  several  drop-inlet,  soil-saving  dams  are  built  in  a  gully, 
the  outlet  pipe  for  the  upper  dam  should  be  chosen  as  explained 
above.  The  size  of  the  outlet  pipe  for  the  next  dam  below  will  de- 
pend upon  several  governing  conditions:  (1)  If  the  storage  above 
the  upper  dam  and  the  additional  watershed  area  drained  by  the 
gully  between  the  dams  are  negligible,  the  outlet  pipe  for  the  lower 
dam  should  be  of  the  same  size  as  for  the  upper  dam;  (2)  if  the  stor- 
age above  the  upper  dam  is  negligible  and  there  is  a  large  additional 
If  watershed  area  between  the  dams,  then  the  size  of  the  outlet  pipe 
should  be  chosen  from  Table  1  for  the  total  watershed  area  above 
the  lower  dam;  (3)  if  there  is  considerable  storage  above  the  upper 
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dam  and  a  negligible  watershed  area  between  the  dams,  the  pipe  for 
the  lower  dam  might  be  smaller  than  for  the  upper  dam,  yet  on 
account  of  the  difficulty  of  ascertaining  just  how  much  smaller  the 
pipe  could  be,  a  safer  practice  would  be  to  use  the  same  size  of  pipe 
for  both  dams ;  (4)  if  there  is  considerable  storage  above  the  upper 
dam  and  a  large  watershed  area  between  the  dams,  the  outlet  pipe 
should  be  chosen  from  Table  1  for  a  watershed  equal  to  the  sum  of 
the  watershed  area  between  dams  and  a  certain  part  of  the  watershed 
area  above  the  upper  dam,  depending  upon  the  reduction  in  flow 
effected  by  the  upper  dam  storage.  It  is  impossible  to  say  just  what 
part  of  the  upper  watershed  should  be  included,  since  hardly  any 
two  cases  would  be  similar,  but  this  information  can  be  obtained  from 
an  engineer  after  an  examination  of  the  watersheds  and  the  dam  sites. 

The  waterway  through  the  dam  may  be  a  pipe  or  a  concrete  box. 
Standard  vitrified  clay  sewer  pipe  can  be  obtained  up  to  36  inches 
and  concrete  pipe  up  to  48  inches  in  diameter.    Where  a  cross  sec- 
tion greater  than  that  of  a  36  or  48  inch  pipe  is  required  a  concrete  I 
conduit  of  the  required  cross-sectional  area  can  be  built. 

Where  the  outlet  pipe  is  extended  down  the  gully  as  an  underdrain,  i 
a  very  good  practice  since  it  prevents  erosion  at  the  outlet  and  in  i 
the  gulley  below,  a  somewhat  larger  tile  would  be  required  than  that 
indicated  in  Table  1,  the  size  of  which  should  be  determined  by  an 
experienced  engineer. 

HOW  TO  RECLAIM  A  GULLY  WITH  SOIL-SAVING  DAMS.j 

Before  beginning  work  a  plan  should  be  decided  upon  for  the} 
reclamation  of  the  entire  gully.  Too  often  a  small  section  of  a  gullyj 
is  reclaimed  in  a  way  which  will  not  fit  into  any  later  scheme  for  the 
reclamation  of  the  whole  gully.  Attention  should  first  be  directed 
to  the  upper  end,  where  head  erosion  is  going  on.  This  should  be 
stopped  by  building  an  overfall  of  brush  and  straw,  as  has  been 
described,  by  constructing  a  flume  for  conducting  the  water  into  the 
gully  without  erosion  or  by  the  diversion  of  the  water  from  the  head 
of  the  gully. 

Next,  plans  should  be  made  for  filling  the  gully.  If  the  gully 
decreases  gradually  in  depth  toward  the  lower  end  and  terminates 
in  a  wide,  shallow  depression,  a  number  of  low,  temporary  dams  can 
be  used.  If  the  gully  terminates  in  the  side  of  a  deep  drainage 
channel,  however,  the  lower  end  can  not  be  filled  by  a  low  dam,  and 
a  high  one  must  be  built  where  the  gully  enters  the  channel.  Al- 
though the  higher  the  dams  the  fewer  that  will  be  required  to  fill  a| 
gully,  yet  unless  conditions  make  it  necessary  to  use  high  dams  low' 
ones  should  be  used,  since  the  cost  will  be  less,  and  low  dams  are 
much  less  subject  to  failure. 
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Often  the  erosion  of  soil  from  the  watershed  is  very  slight,  and  a 
number  of  years  would  he  recjuired  to  fill  the  gully.  This  is  espe- 
cially the  case  where  the  watershed  is  in  pasture,  meadow,  or  timber. 
In  such  cases  a  series  of  dams  of  the  overflow  type  should  be  built, 
so  that  some  silt  will  be  caught  above  each  one,  or  a  dam  may  first 
be  built  at  the  lower  end  of  the  gully  and  other  dams  later  built  in 
succession  alK)ve  after  the  gully  is  partly  filled  in.  The  side  slopes 
of  the  gully  should  l)e  plowed  in,  so  that  farming  operations  can  be 
(  Miiducted  in  and  across  the  gully. 

Some  gidlies  occur  in  the  natural  drainage  channels  of  fields  and 
have  large  drainage  areas,  while  others  occur  on  the  slope  of  a  hill- 
sitle  with  very  small  drainage  areas  which  are  not  well  defined. 
Gullies  of  the  latter  type  may  be  entirely  filled  and  then  prevented 
from  washing  out  by  proper  cultural  methods  or  by  terracing.  Gul- 
lies with  large,  well-defined  drainage  areas  can  not  be  entirely 
filled,  since  it  is  necessary  that  a  waterway  be  left  large  enough  to 
carry  the  water  from  the  watershed.  A  very  common  mistake  is 
so  to  reduce  the  size  of  the  waterway  by  filling  in  the  gidly  that  the 
drainage  water  overflows  the  banks  of  the  gully;  this  often  proves 
disastrous  to  reclamation  works.  The  size  of  the  waterway  that 
should  be  left  can  be  judged  from  the  high-water  flow  in  the  gully 
due  to  the  heaviest  rains  that  have  occurred  in  the  past. 

SPACING  DAMS  IN  A  GULLY. 

In  reclaiming  the  whole  length  of  a  gully  a  series  of  dams  is 
built  along  its  length,  the  distance  between  the  dams  depending 
upon  their  height  and  the  slope  of  the  gully.  The  less  the  slope  of 
the  gully  or  the  greater  the  height  of  the  dam  the  greater  may  be 
the  distance  between  the  dams.  Usually  the  dams  should  be  so 
spaced  that  the  fill  that  accumulates  to  the  top  of  one  dam  extends 
to  the  foot  of  the  next  dam  above.  A  dam  will  cause  a  fill  that 
is  higher  at  some  distance  above  than  at  its  foot.  The  fall  of  the 
surface  of  the  fill  in  the  gully  will  not  much  exceed  6  inches  in  100 
feet,  and  in  computing  the  distance  between  dams  so  that  the  fill 
will  extend  from  the  top  of  one  dam  to  the  foot  of  the  next  this  rate 
of  fall  has  been  assumed  and  values  for  Table  3  were  computed 
accordingly.  The  table  gives  the  distances  between  dams  in  a  gully 
for  dams  ranging  from  2  to  10  feet  in  height  and  for  gullies  with 
falls  ranging  from  2  to  20  feet  in  100  feet. 
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Table  3. — Distances  between  dams  in  gullies  for  dams  of  various  heights  and  gullies 
of  various  bottom  slopes. 


. 

Height 

of 
dam. 

Bottom  slope  of  gully. 

2  feet  in 

5  feet  in 

10  feet  in 

15  feet  in 

20  feet  in 

100  feet. 

100  feet. 

100  feet. 

100  feet. 

100  feet. 

Distances  between  dams. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

2 

133 

44 

21 

14 

10 

3 

200 

67 

32 

21 

15 

4 

267 

89 

42 

28 

20 

5 

333 

111 

53 

84 

26 

6 

400 

133 

63 

41 

31 

7 

467 

156 

74 

48 

36 

8 

533 

178 

84 

55 

41 

9 

600 

200 

95 

62 

46 

]0 

667 

222 

105 

69 

51 

Sometimes  there  are  contracted  sections  in  gullies  that  are  natu- 
rally suitable  for  the  location  of  dams.  Under  such  circumstances 
it  may  be  desirable  to  disregard  the  spacing  as  given  in  the  table  and 
build  the  dams  high  enough  to  conform  to  the  spacing  naturally  sug- 
gested. With  the  actual  distances  between  the  dams  determined,  the 
required  heights  can  be  taken  from  the  table. 

As  a  general  rule  it  is  cheaper  and  more  satisfactory  to  reclaim 
gullies  with  low  rather  than  with  high  dams.  A  low  dam  costs  con- 
siderably less  and  requires  less  care  and  attention  than  a  high  dam^ 


WASHINGTON  :  GOVERNMENT  PRINTING  OFFICE  :  1922 


4 


FARMERS  BULLETIN  -  1235 


UNITED  STATES  DEPARTMENT  OV  AGRICUfPJ^iF 


MM 


m^xm 


GAMELA^S 

for  192 1 

A  Summari/  of  the  Provisions' 

of  Federal,  State,  and  Provincial 

Statutes 


gvC'!';>'ivi'0.-yte':j'A^ir;"f'<>Sn^^^^^ 


I 


THE  objects  of  this  bulletin,  containing  the  twenty- 
second  annual  summary  of  Federal  and  other 
game  laws  and  regulations,  are  to  present  the  pro- 
visions of  game  legislation  in  convenient  form  for 
sportsmen  and  others  and  to  show  its  general  condi- 
tion and  trend  from  year  to  year. 

Provisions  relating  to  methods  of  capture,  game 
refuges,  enforcement  of  laws,  disposition  of  fees  and 
fines,  and  matters  of  minor  importance  are  omitted. 
These  inay  be  found  by  reference  to  the  laws  them- 
selves, pamphlet  editions  of  which  are  obtainable  in 
most  of  the  States  from  proper  officials. 

Provisions  relating  to  seasons,  licenses,  limits,  pos- 
session, sale,  and  export,  and  a  few  miscellaneous 
matters  are  presented,  under  State  and  other  gov- 
ernments, alphabetically  arranged,  thereby  furnish- 
ing the  reader  a  brief  and  convenient  synopsis  of 
the  laws. 


Contribution  from  the  Bureau  of  Biological  Survey 

E.  W.  NELSON,  Chief 

Washington,  D.  C.  Issued  August,  1921 
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REVIEW  OF  LEGISLATION  OF  1921. 

Refriilar  legislative  sessions  were  held  in  1921  in  all  States,  except 
Maryland,  Virginia,  Kentucky,  Alabama,  Mississippi,  and  Louisiana, 
and  of  the  42  States  holding  sessions  all  but  5 — Iowa,  Oklahoma, 
Texas,  Arizona,  and  Utah — made  changes  in  their  game  laws/  More 
or  less  complete  revisions  of  the  game  laws  were  made  by  Idaho, 
Kansas,  Montana,  Nebraska,  Oregon,  Washington,  West  Virginia, 
and  Wyoming. 

MIGRATORY  BIRDS. 

During  the  year  the  migratory-bird  treaty-act  regulations  with 
respect  to  bag  limits  were  amended  by  providing  that  the  daily  bag 
limit  of  any  person  "shall  include  all  birds  taken  by  any  other 
person  who  for  hire  accompanies  or  assists  him  in  taking  migratory 
birds.''  This  puts  an  end  to  the  abuse  of  privileges  under  the  regu- 
lations regarding  the  prescribed  daily  bag*  limits  by  persons  who 
I  claim  that  birds  were  killed  by  guides  accompanying  them.  The 
Federal  waterfowl  season  for  California  was  fixed  from  October 

^  The  legislature  of  Georgia  did  not  convene  until  late  in  June,  and  at  the  time  of 
going  to  press  no  information  was  available  concerning  action  taken  on  game  matters. 
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1  to  January  15,  replacing  the  old  season  of  October  16  to  January 
31,  the  season  now  being  the  same  under  both  Federal  and  State  laws, 
Regulation  9  governing  the  issuance  of  Federal  scientific  permits  was 
amended  to  permit  the  issuance  of  limited  and  special  permits. 

State  legislation  harmonized  Federal  and  State  laws  on  waterfowl 
and  shorebirds  in  Kansas  and  Oregon,  and  on  waterfowl  in  Penn- 
sylvania and  Rhode  Island;  Washington  prescribed  a  State-wide 
open  season  on  all  migratory  game  birds  from  October  1  to  January 
15,  thus  deviating  from  the  Federal  regulations,  which  supersede 
the  State  law,  east  of  the  Cascade  Mountains,  where  it  will  now  be 
possible  to  hunt  migratory  game  birds  only  from  October  1  to  De- 
cember 31,  without  violating  either  Federal  or  State  law;  in  Idaho 
the  open  season  on  migratory  game  birds  has  been  shortened  under 
State  law  two  weeks  by  opening  October  1  instead  of  September  16 
and  extending  to  December  31. 

Idaho,  Kansas,  Montana,  Nebraska,  Oregon,  and  Washington  en- 
acted legislation  similar  to  the  Federal  regulation  prohibiting  hunt- 
ing from  airplanes.  Colorado  reduced  the  bag  limit  on  ducks  from 
20  to  15  a  day,  while  Kansas  increased  the  limit  from  20  to  25.  In 
New  Jersey  reedbirds  were  protected  at  all  times  by  being  placed  in 
the  nongame-bird  class ;  thus  the  provisions  of  the  order  of  the  Secre- 
tary of  Agriculture  (see  page  73)  permitting  the  killing  of  these 
b^rds  from  September  1  to  October  30,  for  the  protection  of  rice  crops 
in  the  South,  is  unavailing  in  the  State.  The  open  season  for  wood- 
cock was  shortened  25  days  in  Michigan,  two  weeks  in  New  York, 
and  one  month  in  Vermont.  Doves  were  protected  until  1924  in 
Colorado ;  and  in  Kansas  an  open  season  on  them  was  provided  from 
September  1  to  October  15. 

UPLAND   GAME   BIRDS. 

In  Michigan  the  season  for  ruffed  grouse  was  shortened  25  days 
and  made  uniform  throughout  the  State;  in  Vermont,  after  having | 
been  protected  by  a  two-year  close  season,  ruffed  grouse  may  now  bei 
hunted  during  the  month  of  October;  Maine  for  the  first  time  prer 
scribed  a  season  limit  on  ruffed  grouse,  which  was  fixed  at  25.  Colo- 
rado protected  sage  hens  until  1924,  and  reduced  from  15  to  10  the 
number  of  prairie  chickens  and  grouse  allowed  in  possession  at  one 
time.  Kansas  prescribed  an  open  season  from  September  20  to 
September  30  for  prairie  chickens — ending  the  close  season  in  ex- 
istence since  1912 — and  limited  the  bag  to  5  a  day.  Prairie  chickens 
and  sharp-tailed  grouse,  protected  by  a  close  season  in  Minnesota' 
since  1918,  may  now  be  hunted  in  that  State  from  September  16  to 
October  1  in  alternate  years,  beginning  in  1921.  Prairie  chickens,! 
sage  hens,  and  grouse  are  now  protected  by  continuous  close  season! 
in  Montana,  except  in  Flathead,  Lincoln,  Missoula,  and   Sanders 
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Counties,  where  they  may  be  luiiited  tlurinj;  the  first  fifteen  (hiys  in 
Oct()l)er.  Oregon  shortened  the  oynyn  season  two  wei>ks  on  <rrouse, 
Chinese  pheasants,  and  bob-white  quail  west  of  the  Cascade  Moun- 
tains. Pennsylvania  limited  the  season  on  upland  game  to  one 
month  by  opening  November  1  instead  of  October  20.  Quail  have 
been  given  protection  by  a  continuous  close  season  in  New  Hampshire, 
and  in  Kansas  by  a  close  season  during  odd  years,  the  open  season 
during  even  years  being  from  December  1  to  December  10. 

BIG  GAME. 

In  general,  seasons  on  big  game  were  shortened  and  hunting  fur- 
ther restricted.  Buck  laws  were  enacted  in  Michigan,  Montana, 
Nevada,  North  Dakota,  South  Dakota,  Vermont,  and  in  Washington 
east  of  the  Cascades.  Maine  protected  spike  bucks  and  prescribed 
that  one  of  the  two  deer  allowed  in  the  eight  northern  counties — 
Amostook,  Franklin,  Hancock,  Oxford,  Penobscot,  Piscataquis, 
>(iinei-set,  and  Washington — must  be  an  antlered  buck,  and  provided 
that  in  Hancock  and  Washington  Counties  only  residents  may  hunt 
deer  during  the  last  two  weeks  of  the  open  season.  West  Virginia 
continued  protection  on  does  and  fawns  indefinitely,  prohibited  the 
killing  of  bucks  for  a  f)eriod  of  two  years,  and  required  that  there- 
after hunters  report  the  killing  of  buck  deer  to  the  commission. 
Deer  seasons  were  shortened  in  Idaho,  Minnesota,  Missouri,  Montana, 
and  New  Hampshire. 

Bull  moose  were  protected  for  five  years  in  Maine ;  and  the  season 
on  them  in  Minnesota  shortened  ten  days.  Wyoming  provided  that 
the  commission  may  sell  not  to  exceed  100  permits  for  killing  bull 
moose  and  1(X)  permits  for  killing  buck  antelope  from  September 
15  to  October  31  in  such  sections  as  they  may  designate,  on  the  pay- 
ment of  fees  for  moose  of  $100  and  $50  by  nonresidents  and  residents, 
respectively,  and  for  antelope  $50  and  $25,  respectively. 

In  Idaho  the  open  season  on  elk  was  reduced  in  four  counties  from 
three  months  to  two  weeks;  in  Montana  the  territory  in  which  elk 
hunting  is  permitted  was  further  restricted  and  the  open  season  re- 
duced by  about  six  weeks ;  the  law  under  Tvhich  a  special  $25  license 
was  issued,  authorizing  the  killing  of  two  additional  elk  in  Park  and 
Gallatin  Counties,  Montana,  was  repealed.  Wyoming  shifted  the 
elk  season  to  open  two  weeks  earlier. 

Washington  closed  the  season  on  mountain  goats  west  of  the  Cas- 
cades, thus  protecting  them  throughout  the  State;  while  Wyoming 
slightly  lengthened  the  season  on  male  mountain  sheep  and  pre- 
scribed September  15  to  November  5  as  the  open  season,  instead  of 
the  month  beginning  October  15,  and  prohibited  the  killing  of  sheep 
except  those  having  horns  with  not  less  than  one-half  curl. 
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Michigan  created  a  fund  by  authorizing  the  setting  aside  of  part 
of  the  deer-hunting  license  fees  for  the  hiring  of  trappers  and  hunt- 
ers to  destroy  predatory  animals;  and  Montana  authorized  the  com- 
mission to  make  appropriation  from  the  funds  at  its  disposal  for  the 
eradication  of  predatory  animals  that  destroy  game. 

GAME   REFUGES. 

The  establishment  of  new  refuges  was  limited  to  the  Pike's  Peak, 
Spanish  Peaks,-  Denver,  and  a  special  antelope,  preserve  in  Colorado ; 
a  game  preserve  and  game  farm  bordering  Albert  Lea  and  Fountain 
Lakes,  in  Freeborn  County,  Minnesota ;  the  Blackleaf  Game  and  Bird 
Reserve  in  Teton  County,  and  the  Beaverhead  Fish  and  Game  Pre- 
serve in  the  Beaverhead  National  Forest,  Montana ;  and  the  Campbell 
County  State  Game  Refuge  in  Wyoming,  the  last  named  having  been 
established  by  order  of  the  State  commission.  The  powers  of  the 
commissions  of  New  Jersey,  Ohio,  and  West  Virginia  relating  to  the 
creation  of  game  refuges  and  preserves  on  private  holdings  were 
greatly  enlarged,  and  the  commission  of  West  Virginia  was  author- 
ized to  investigate  sites  for  refuge  and  park  purposes  and  to  make 
special  reports  thereon  to  the  governor.  Kansas  enacted  legislation 
authorizing  the  establishment  of  game  refuges  on  private  lands ;  and 
Washington  authorized  the  county  game  commissioners  to  set  aside 
such  areas  in  national  forests  as  the  Chief  Forester  of  the  United 
States  shall  consent  in  writing  to  be  set  aside  as  game  preserves.  In 
Wyoming  the  commission  enlarged  or  modified  the  boundaries  of  the 
following  existing  game  preserves :  Big  Horn,  Careyhurst,  Carter 
Mountain,  Hoodoo,  Popo  Agie,  Shoshone,  and  Splitrock.  Refuges, 
preserves,  and  shooting  grounds  in  New  Mexico  for  the  express  pur- 
pose of  providing  safe  sanctuaries  in  which  game  may  breed  and 
replenish  adjacent  hunting  ranges  have  been  authorized  by  broad 
powers  conferred  upon  the  new  commission,  the  idea  being  to  estabr 
lish  small  rather  than  large  refuges  and  to  make  unnecessary  the 
closing  of  large  areas  to  hunting.  In  order  to  encourage  the  estab- 
lishment of  refuges  for  wild  fowl,  Minnesota  repealed  the  provision 
that  no  refuge  may  be  created  on  less  than  640  acres  of  contiguous  i 
lands. 

LICENSES. 

The  mounting  cost  of  game-warden  service  undoubtedly  is  respon- 
sible for  the  enactment  of  legislation  increasing  hunting-license  fees 
in  no  less  than  ten  States.  Big-game  hunting-license  fees  were  in- 
creased in  Colorado.  The  fees  for  resident  small-game  licenses  in 
Colorado  and  for  residents  on  all  game  in  Massachusetts  and  New 
Jersey  were  increased,  effective  January  1,  1922;  resident  hunting- 
license  fees  for  all  game  were  also  increased  in  Michigan,  Minnesota, 
Montana,  Oregon,  Vermont,  Washington,  and  Wyoming.  The  fee 
for  nonresident  deer  licenses  in  Michigan  was  increased  from  $25 
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to  $50;  in  Kansas  the  provision  jTrantint;  free  licenses  to  honorably 
discharged  soldiers  and  sailors  of  the  United  States  was  repealed; 
and  persons  hunting,  fishing,  or  taking  fro^s  in  West  Virginia  are 
now  required  to  take  out  a  $1  combination  license.  Aliens  are  pro- 
hibited from  hunting  in  Kansas  and  New  Mexico,  and  in  Soutli  Da- 
kota are  required  to  secure  nonresident  licenses. 

ADMINISTRATION   AND   WARDEN   SERVICE. 

More  than  ordinary  interest  was  manifested  in  maintaining  effi- 
cient departments  for  the  enforcement  of  State  laws  protecting  wild 
life,  witli  a  marked  tendency  toward  nonpartisan,  nonsalaried  com- 
missions. In  California,  sportsmen  and  conservationists,  after  a  pro- 
longed fight,  succeeded  in  having  defeated  efforts  to  abolish  the  State 
fish  and  game  commission  and  to  give  the  Department  of  Agricul- 
ture jurisdiction  over  the  administration  of  the  fish  and  game  laws; 
«nd  also  efforts  to  abolish  the  game- protection  fund  and  place  all 
I  r venues  from  fines,  penalties,  hunting  and  fishing  licenses,  and  other 
sources  in  the  general  fund.  In  New  York,  noted  as  having  the 
largest,  best  equipped,  and  most  efficient  w^arden  service  of  any  State, 
strenuous  efforts  to  abolish  the  warden  service  and  place  the  adminis- 
tration of  the  fish  and  game  laws  in  the  hands  of  the  mounted  police 
were  defeated  by  the  activity  of  sportsmen  and  conservationists;  the 
number  of  inspectors  was  decreased,  however,  from  12  to  not  more 
than  10  and  the  number  of  protectors  was  reduced  from  131  to  not 
more  than  90;  but  two  additional  troops  of  58  men  each  were  added 
to  the  State  police  force,  on  which  the  powei*s  and  duties  of  game 
wardens  were  conferred.  The  life  of  the  commission  in  Arkansas  was 
seriously  threatened,  and  it  was  only  after  strenuous  efforts  that  ap- 
propriations to  enable  its  work  to  be  carried  on  were  secured  by 
sportsmen  and  conservationists,  who,  being  placed  on  the  defensive, 
made  no  progress  toward  regaining  ground  lost  two  years  ago  when 
the  State  wardens  were  deprived  of  their  police  power  and  the  num- 
ber of  wardens  was  reduced.  New  Mexico  and  West  Virginia  author- 
.ized  the  appointment  of  nonsalaried  commissions  of  three  members 
each  for  terms  of  six  and  three  years,  respectively,  after  the  expira- 
tion of  original  appointments — replacing  the  offices  of  State  game 
"Wardens — and  authorized  the  appointment  of  wardens  to  administer 
the  laws  under  the  direction  of  the  commission.  In  Michigan  a  con- 
senation  commission  of  seven  nonsalaried  members  replaces  the 
public  domain  commission,  formerly  having  charge  of  the  admin- 
istration of  laws  relating  to  protection  of  fish,  game,  and  forests, 
and  in  addition  takes  jurisdiction  in  all  matters  formerly  under  the 
State  board  of  fish  commissioners,  the  Geological  Survey,  and  the 
Michigan  State  Park  Commission.  Fish  and  game  commissions 
were  reorganized  in  Connecticut,  Montana,  and  Oregon,  and  also  in 
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Wyoming,  where  the  jurisdiction  was  extended  to  include  fish. 
Washington  abolished  the  office  of  State  fish  commissioner  and 
State  game  warden  and  created  a  Department  of  Fisheries  and 
Game  under  a  single  director,  with  the  administration  of  the  fish 
and  game  laws  under  the  direct  supervision  of  a  supervisor  of  game 
and  game  fish. 

The  legislative  year  contains  also  its  negative  results  and  disap- 
pointments. Nevada  abolished  the  office  of  State  Fish  and  Game 
Warden,  in  existence  since  1917,  and  charged  the  county  commis- 
sioners with  the  enforcement  of  the  game  laws,  giving  them  power  to 
open  a  one-month  season  for  deer  and  antelope  between  September 
15  and  December  15 ;  if  the  commissioners  do  not  act,  however,  the 
season  for  deer  and  antelope  will  remain  from  October  14  to  No- 
vember 12,  and  the  hunter  will  have  the  privilege  of  taking  one  deer 
with  horns.  Failure  met  renewed  efforts  to  create  fish  and  game  de- 
partments in  Florida  and  North  Carolina  and  to  give  added  and 
much  needed  protection  to  wild  life  in  those  States. 

Considerable  progress  was  made  toward  making  fish  and  game 
laws  more  elastic  and  pliable  by  authorizing  State  commissions  or 
wardens  to  close  seasons  in  Idaho,  Michigan,  Montana,  New  Mexico, 
Oregon,  and  Wyoming,  when  necessary  to  give  additional  pro- 
tection in  localities  where  any  species  of  fish  or  game  is  threatened 
with  depletion  or  extinction.  In  West  Virginia  the  commission 
was  authorized  to  change  the  dates  of  the  open  season  on  quail  in  any 
county,  but  must  limit  the  hunting  period  to  not  to  exceed  30  days. 
In  New  Mexico  the  newly  created  commission  was  authorized  to  close 
seasons  during  periods  of  extreme  drought  as  an  aid  to  preventing 
forest  fires.  The  Governor  of  Massachusetts  has  authority  to  sus- 
pend during  a  period  of  drought  the  open  season  on  squirrels, 
pheasants,  partridge,  quail,  and  woodcock,  and  now  may  extend  th^ 
prescribed  open  seasons  for  a  period  equal  to  the  time  covered  by 
such  suspension,  but  the  season  for  woodcock  may  not  be  lengthened 
beyond  the  dates  fixed  by  Federal  regulations. 

Six  extra  deputy  wardens  with  police  powers  throughout  the  State 
were  authorized  in  Kansas  and  six  additional  wardens  also  were 
authorized  in  New  Jersey.  In  West  Virginia,  where  the  State  game 
warden  formerly  was  limited  to  the  appointment  of  two  salaried 
deputies,  the  commission  was  authorized  to  appoint  necessary  game 
protectors  with  jurisdiction  throughout  the  State  and  to  fix  their 
salaries.  The  salaries  of  State  commissioners  and  State  wardens 
were  increased  in  Michigan,  Montana,  New  Mexico,  Ohio,  West 
Virginia,  and  Wyoming,  as  were  the  salaries  of  deputies  in  Montana, 
New  Hampshire,  Vermont,  and  Wyoming.  The  merit  system  has 
been  inaugurated  in  Montana,  where  the  wardens  now  are  rated  ac- 
cording to  efficiency,  those  rated  in  the  first  grade  for  a  full  year  to 
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eive  increased  salary  at  the  rate  of  $120  per  aiinuin  and  a  like  sum 

•  each  3'ear  thereafter  in  which  they  shall  »so  qualify  until  the 

\iniiim  coiiijx'nsation  reaches  $1,800;  while  those  in  the  second 

.ide  for  a  full  year  will  receive  increased  salary  at  the  rate  of  $6d 

I  -  r  annum  and  a  like  sum  for  each  year  thereafter  in  which  they 

-hull  so  qualify  until  they  receive  a  maximum  of  $1,650. 

MISCELLANEOUS. 

In  Pennsylvania  authority  was  granted  the  commission  to  revoke 
tiie  license  of.  or  deny  the  right  to  secure  a  license  for  a  period  of 
'  "♦'  to  five  years  by,  any  i>erson  violating  the  game  laws,  destroying 

I  ices  posted  under  the  direction  of  the  commission,  destroying 

isonal  property  or  crops  on  land  while  hunting,  carelessly  injuring 

iih  firearms  human  beings  or  live  stock,  or  causing  forest  fires; 
and  the  conunissious  of  New  Mexico  and  West  Virginia  were  author- 

d  to  revoke  the  license. of  any  person  violating  the  game  laws  or 

deny  him  the  right  to  secure  a  license.  The  Legislature  of  New 
.lorsey  gave  recorders  jurisdiction  to  try  violations  of  the  game  laws 
and  conferred  on  justices  of  the  peace,  district  courts,  and  police 
magistrates  the  additional  authority  to  try  without  a  jury  violators 
of  the  game  laws. 

A  license  tag  must  now  be  displayed  on  the  outer  gannent  between 
the  shoulders  of  hunters  in  Pennsylvania,  and  when  such  a  tag  is  so 

-played  but  the  hunter  is  unable  to  exhibit  his  license  in  the  field 
may  deposit  $20  with  the  game  protector,  and  upon  satisfactoiy 

planation  under  oath  to  the  game  commission  within  15  days  there- 
a  tier  it  may  be  refunded  by  the  commission.  A  coat  and  hat  of  dark 
1  iiie  or  black  material  must  now  be  worn  by  deer  hunters  while  in 

'  field  in  North  Dakota. 

Keports  as  to  the  kill  of  deer  or  wild  turkeys  in  West  Virginia 
now  must  be  furnished  the  commission,  and  in  Wyoming  similar  re- 

its  must  be  furnished  the  commission  showing  whether  any  game 
animals  have  been  killed;  and  if  so,  the  number,  sex,  and  kind, 
together  with  the  name  of  the  guide,  if  any,  present  when  the  killing 
took  place. 


SUMMARY  OF  LAWS  RELATING  TO   SEASONS,  LICENSES,  LIMITS, 
SALE,  AND  EXPORT. 

The  dates  of  open  seasons  for  migratory  game  birds  shown  under 
the  various  States  and  Provinces  are  the  times  when  these  birds  may 
be  hunted  without  violating  either  State  laws  or  Federal  regulations.^ 

-  The  full  text  of  the  migratory -bird  treaty,  act,  and  regulations  will  be  found  on 
pages  61-72. 

57210°— 21 2 
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Federal  regulations  prohibit  shooting  from  sunset  to  half  an  hour 
before  sunrise,  and  .prohibit  the  killing  at  any  time  of  the  following 
birds : 

Band-tailed  pigeon ;  little  brown,  sand-hill,,  and  whooping  cranes ; 
wood  duck,  eider  duck,  swans;  curlews,  willet,  upland  plover,  and 
all  shorebirds  (except  the  black-bellied  and  golden  plovers,  Wilson 
snipe  or  jacksnipe,  woodcock,  and  the  greater  and  lesser  yellowlegs) ; 
cuckoos;  flickers  and  other  woodpeckers;  nighthawks  or  bull-bats* 
and  whip-poor-wills;  swifts;  hummingbirds;  flycatchers;  bobolinks,* 
meadowlarks,  and  orioles;  grosbeaks;  tanagers;  martins  and  other 
swallows;  waxwings;  shrikes;  vireos;  warblers;  pipits;  catbirds  and 
brown  thrashers ;  wrens ;  brown  creepers ;  nuthatches ;  chickadees  and 
titmice;  kinglets  and  gnatcatchers ;  robins  and  other  thrushes;  and 
all  other  perching  birds  which  feed  entirely  or  chiefly  on  insects; 
and  also  auks,  auklets,  bitterns,  fulmars,  gannets,  grebes,  guillemots, 
gulls,  herons,  jaegers,  loons,  murres,  petrel^,  puffins,  shearwaters,  and 
terns. 

In  some  States  certain  days  of  the  week  constitute  close  seasons 
throughout  the  time  in  which  killing  is  permitted.  Hunting  on  Sun- 
day is  prohibited  in  all  States  and  Provinces  east  of  the  one  hundred 
and  fifth  meridian  except  Illinois,  Louisiana,  Michigan,  Texas,  Wis- 
consin, and  Quebec.  Mondays  constitute  a  close  season  for  water- 
fowl locally  in  Maryland  and  Korth  Carolina;  and  certain  other 
week  days  for  waterfowl  in  several  favorite  ducking  groimds  in 
Maryland,  Virginia,  and  North  Carolina.  Hunting  is  prohibited  on 
election  day  in  Maryland  in  Allegany,  Baltimore,  Cecil,  Charles, 
Frederick,  and  Harford  Counties;  and  when  snow  is  on  the  ground 
in  New  Jersey,  Delaware,  Virginia,  and  Maryland. 

The  county  laws  of  North  Carolina  are  too  numerous  to  be  incor- 
porated in  the  following  summary,  which  otherwise  may  be  regarded 
as  a  practically  complete  resume  of  the  regulations  now  in  force. 

The  migratory-bird  treaty-act  regulations  permit  the  possession 
of  migratory  game  birds  during  the  open  season  and  the  first  10  days 
following  the  close  of  the  season.  This  provision  has  been  consid- 
ered in  connection  with  State  laws,  and  when  migratory  game  birds 
majT-  be  legally  possessed  under  Federal  regulations  and  State  laws 
during  any  part  of  the  close  season,  it  has  been  stated  under  the 
heading  "Bag  limits  and  possession."  Possession  of  nonmigratory 
game  during  the  close  season  is  generally  prohibited  by  State  laws, 
but  when  an  extension  of  a  few  days  or  a  sj^ecial  season  is  provided 
for  either  possession  or  sale  attention  is  called  thereto. 


3  See  order  of  the  Secretary  permitting  lx>l>olinlcs,  or  reedbirds,   to  be  killed  in  a  few  ! 
States  for  the  protection  of  rice  crops  in  the  South,  p.  73, 
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I'ndcr  the  Federal  minatory-bird  treaty  act  the  sale  of  all  migra- 
tory pinio  birds  is  prohibiteil  throu*rhoiit  the  Ignited  States  (except 
birds  taken  for  scientific  or  propapitino^  purposes,  and  waterfowl 
raised  on  farms  or  preserves,  under  proper  permit  from  the  Secretary 
of  Agriculture — see  regidations  8  and  0,  pages  10-72). 

In  stating  the  open  sciisons*  tlie  plan  of  tlie  New  York  law,  to 
include  the  frsi  Oiui  hist  days  thereof^  has  l>een  followed.  The 
didiculty  of  securing  a1)solute  accuracy  in  a  statement  of  the  seasons 
is  very  great,  but  tlie  following  summaries  have  been  submitted  to 
the  proper  State  or  Provincial  game  commissioners  for  approval,  and 
are  believed  to  be  free  from  material  errors.  Species  (including 
migratory  game  and  nongame  birds  protected  throughout  each  year 
by  Federal  regulation)  on  which  the  season  is  closed  for  a  term  of 
years  or  an  indefinite  period  are  grouped  imder  the  term  "  No  open 
season.^^  ProWsions  of  State  laws  prohibiting  hunting  at  night,  be- 
tween sunset  and  sunrise,  or  during  certain  hours,  are  not  included. 

Persons  are  advised  to  secure  from  the  State  game  commissioners  ^ 
the  full  text  of  game  laws  in  States  where  hunting  is  contemplated. 

SUte  Laws. 

ALABAMA. 

Open  Masons;  '  Batm  inoluHve, 

l\o<^x   (male) Nov.  1-J^an,  1. 

Squirrel  (black,  gray,  fox) Sept  15-Peb.  1.' 

Boar,  quail    (partrld^) JJov.  l-Mar.  1. 

Ruff«'d  groose  (pheasant),  Introduced  pheasant,  or  other  Introduced 

pame  bird J^^ov.  15-Dec.  15. 

Wild  turkey  gobbler Dec.  l-Apr.  1. 

Turtle  dove Oct.  16-Jan.  SI. 

Duck,  goose,  brant,  black-bellied  and  golden  plovers,  Wilson  snipe, 

yellowlegs,  coot  (mudhen),  gallinule Nov.  l-Jan.  SL. 

Woo<l(wk Nov.  1-Dec  31. 

Rail,  other  than  coot  and  gallinule Sept.  1-Nov.  30. 

No  open  season :  Docs,  elk  (1925)  ;  hen  turkeys,  swans,  wood  duck,  bitterns,  sandhill  and 
whooping  cranes,   grebes,   gulls,  herons,  loons,  shearwaters,   terns,  and  all  shorebirda 
I  'xcept   woodcock,  Wilson   snipe  or  jacksnipe,   black-bellied  and   golden   plovers,   and 
yollowlegs). 
Hunting  licenses:  Nonresident  or  alien,  fl5.     Resident:  State,  $3;  county,  $1.     Trapping 
(bears  and  other   fur-bearing  animals),  $10.      Issued   by  probate  judges.     Landlords, 
tenants,  and  members  of  families  may  hunt  or  trap  on  own  land  during  open  season 
Tvithout   license.      Written   x>€rmissioa   required   for  hunting  or   trapping   on   land   of 
another. 
Bag  limits  and  passesaioa:  One  de^,  10  squirrels,  2  turkey  gobblers,  25  of  each  other  kind 
f  upland  game  bird  a  day  ;  25  ducks,  8  geese,  8  brant,  15  in  all  of  plovers  and  yellow- 
.;,'5,  25  Wilson  snipe,  6  woodcock,  25  sora,  and  25  in  all  of  other  rails,   coots,  and 
gallinules,  25  doves  a  day.     Possession  of  migratory  birds  permitted  during  first   10 
days  of  close  season  ;  other  game  during  first  5  days  thereof. 
Sale:  Sale  of  all  protected  game  prohibited. 

*  For  open  seasons  on  fiir-bearing  animals,  1921,  see  Farmers'  Bulletin  1238. 

^  See  p.  80.  A  full  list  of  names  and  addresses  of  officials  and  organizations  concerned 
with  the  protection  of  birds  and  game  will  be  found  in  Dept.  Circ.  — ,  U,  S.  Dept.  Agr., 
1^921. 

*Al<iha^m:  Hunting  prohiWted  on  all  State  lands. 

'  Squirrels  may  be  killed  at  any  time  <m  own  premises  when  destroying  property. 


t 


12  Fanners'  Bulletin  1235, 

Export:  Export  of  all  protected  game  prohibited,  except  that  a  nonresident  licensee  may 
take  with  him,  openly,  game  he  has  lawfully  killed,  but  not  more  than  2  days'  limit 
of  migratory  birds  may  be  exported  in  any  one  calendar  week. 

Commissioner  of  conservation  may  issue  a  $1  permit  to  any  person  to  capture  or 
transport  not  more  than  10  pairs  of  any  one  species  of  game  bird  for  scientific  or 
propagating  purposes. 

ALASKA. 

Open  seasons:  ^  Dales  inclusive. 

Bull    moose,    caribou,    sheep    (rams   only    south   of   Arctic    Circle) 

(see  exception) _ Aug.  20-r)ec.  31. 

Exception:  Caribou   on   Kenai   Peninsula ;    sheep,    Kenai   Pen- 
insula, east  of  longitude  150°,  March  1,  1923. 
Deer  with  horns  3  inches  long   (southeastern  Alaska)    (see.  excep- 
tion)  Sept  1-Nov.  15. 

Exception:  Deer   on    Duke,    Gravina,    Kodiak,    Long,    Kruzof,  '■ 

San  Juan,    Suemez,   Zarembo,   Hawkins,   Hinchinbrook,,  and  } 

Montague  Islands,  1923.  ■ 

Mountain  goat,  east  of  Cook  Inlet  and  Susitna  River  (except  Kenai  ' 

Peninsula  east  of  longitude  150°,  March  1,  1923)   and  in  South-  j 

eastern  Alaska  east  of  longitude  141° Aug.  20-Oct.  31.     I 

Brown  bear  (north  of  latitude  62°,  unprotected) Oct.  1-July  1.         K 

Grouse,  ptarmigan Sept.  1-Mar.  1.       | 

Duck,  goose,  brant,  Wilson  snipe,  black-bellied  and  golden  plovers,  | 

yellowlegs,  coot,  gallinule Sept.  1-Dec.  15.     I 

No  open  season:  Females  and  young  of  deer  and  mountain  sheep,  mountain  goat  kids,  andl 
fawns  of  caribou,  south  of  Arctic  Circle ;  swans,  wood  duck,  eider  ducks,  auklets,  \ 
little  brown  crane,  fulmars,  grebes,  guillemots,  gulls,  herons,  jaegers,  loons,  murres,  ^ 
petrels,  puffins,  shearwaters,  terns,  and  all  shorebirds  (except  Wilson  snipe  or  jack-  ^ 
snipe,  black-bellied  and  golden  plovers,  and  yellowlegs). 
Hunting  licenses:  Nonresident,  $50;  nonresident  alien,  .$100.  Guide,  first-class,  $25  | 
(American  citizen)  ;  second  class,  $7.50  (native  of  Alaska — fee  fixed  by  governor).  l 

Shipping  licenses:  Resident,  $40  (export  of  heads  or  trophies)  ;  $10  (single  trophy| 
of  caribou  or  sheep)  ;  $5  (single  trophy  of  deer,  goat,  or  brown  bear).  Special  license^! 
for  shipping  one  moose  killed  south  of  latitude  62°,  $150.  < 

(Not  more  thau  one  general  ($40)  license  and  two  special  ($150)  moose  licenses 
issued  to  one  person  in  one  year.  Each  shipper  must  file  with  the  customs  office  atd 
port  of  shipment  an  affidavit  that  he  has  not  violated  the  game  law  ;  that  the  trophy  i 
to  be  shipped  has  not  been  bought  or  purchased,  has  not  been  sold,  and  is  not  shipped  J 
for  purpose  of  sale ;  that  he  is  the  owner  of  the  trophy,  and,  in  case  of  moose,  | 
.  whether  the  animal  from  which  it  was  taken  was  killed  north  or  south  of  latitude* 

62°.) 

Bag  limits  and  possession:  Three  deer,  2  moose,  3  caribou,  3  sheep,  3  goats,  and  3  brown%' 
bears  a  season  ;  25  grouse  or  ptarmigan,  25  ducks,  8  geese,  8  brant  a  day,  25  in  all  inii 
possession ;  15  in  all  of  plovers  and  yellowlegs,  25  Wilson  snipe,  25  shorebirds  in'^;l 
possession  ;  25  in  all  of  coots  and  gallinules  a  day.  Possession  of  migi-atory  birds  per-|| 
mitted  during  first  10  days  of  close  season.  ^ 

Sale:  Prohihited:  Heads,  hides,  and  skins  of  all  protected  game;  deer  meat  or  serving! 
same  in  boarding  house,  cafe,  etc.,  in  southeastern  Alaska  east  of  longitude  141° 
moose,  caribou,  sheep,  and  goats  or  serving  the  meat  of  such  animals  in  any  boardin 
house,  caf^,  cannery,  eating  house,  hotel,  mess  house,  or  restaurant  south  of  Chugatcl 
or  Coast  Range  Mountains,  including  Alaska  Peninsula,  Konai  Peninsula,  and  east  t 
longitude  141°,  and  no  carcasses  or  parts  thereof  of  said  animals  shall  be  accepted  fo: 
shipment  from  Kenai  or  Alaska  Peninsula  to  other  points  in  Alaska  unless  ai 
companied  by  affidavit  of  owner  that  they  were  not  purchased  and  are  not  intend 
for  sale.  Serving  deer  or  caribou  meat  on  vessels  in  waters  of  South  Coast  of  Alask 
between  Unimak  Pass  and  Dixon  Inlet  also  prohibited.  Sale  of  migratory  birds  pr 
hibited. 

Permitted:  Carcasses  of  all  game  (except  migratory  birds,  and  deer,  moose,  caribo 
and  sheep  as  above  stated)    may  be  sold  during  the  open  season  and  15  days  ther 
after. 
Export:  Export  prohibited  of  deer,  moose,  caribou,  sheep,  goat,  bear,  or  hides  of  th 
animals ;  wild  birds,  except  eagles,  or  any  parts  thereof :  Provided,  Specimens  may 
exported  under  restrictions  imposed  by  the   Secretary  of  Agriculture,  and  trophies 
big  game  under  licenses  issued  by  the  governor.     (See  Licenses.) 

^Alaska:  Game  animals  or  birds  may  be  killed  at  any  time  for  food  or  clothing 
native  Indians  or  Eskimos,  or  by  miners  or  explorers  in  need  of  food,  but  game  so  kill* 
may  not  be  shipped  or  sold. 
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ARIZONA. 
Open  tvaions:**  Dates  inclusive. 

I>€('r  (male),  wild  turkey Oct.  1-Nov.  1. 

Quail   (except  bobwblte) Oit.  1&-I>ec.  31. 

Mournins  dovo Sept.  l-l>ec.  15. 

Whitf>  wlngiHi  dove . July  15-l)oc.  :U. 

r>uck,  poo«e,  brant,  Wilson  snipo.  coot,  galHnoIe ^ Oct.  16-Jan.  31. 

BIack-»>*llUKl  and  irolden  plovers,  yellowlegs »—«—._. Oct.  15-Doc.  15. 

Rail,  other  than  coot  and  RHillnul*' Oct.  l5-Nov.  30. 

No  open  Mason:  Dooh,  8pott«>d  fawna,  rlk.  antdop*^,  Bhi>ep,  Roat,  bobwhite,  »;rou8c,  pheasant, 
HWHUM,  bitterns,  little  brown  and  sandhill  crHnea,  irrt^es,  gulls,  heron.4,  loons,  band- 
tailed  pip^on.  terns,  and  all  shorebirds  (except  Wilson  snipe  or  Jacksulpis  black-belUcd 
and  golden  plovers,  and  yellowlejfs). 
Hantlng  and  flihlng  lic«ns«s:  Nonresident  or  alien:  Game  and  flsh,  $20;  birds  (except 
turkeys)  and  flsh,  $10.  Not  issued  to  applicant  under  12  years  of  agt\  Resident : 
Came  and  flsh,  $1.25.  Issued  by  game  warden,  designated  deputies,  and  clerk,  board 
of  supervisors 

American-born  resident  under  17  years  of  age  may  hunt  without  a  license.  If  accom- 
panied by  a  holder  of  a  gnneral  license. 
BaK  limitit  and  possMslon:  One  deer,  2  turkeys  a  season;  20  ducks,  8  geese,  20  coots,  15 
plovorfl  and  yellowlegs,  and  20  rail,  but  not  more  than  20  In  all  of  waterfowl,  plovers, 
ycllowlogs,  rails,  and  coots  a  day  or  In  possession;  26  quail,  and  25  doves  and  white 
wings  a  day  or  in  possession  ;  25  Wilson  snipo  a  day.  Possession  of  plovers,  yellow- 
legs,  rails,  and  mourning  doves  permitted  during  first  10  days  of  close  season  ;  other 
game  during  first  five  days  then-of. 
Sale:   Sale  of  all  protected  game  prohibited. 

Export:   Kxi>ort   of  all   protected   game   prohibltetl,   except   for   scientific   or   propagating 
puriwses  under  p«>rmit  from  State  warden. 

ARKANSAS. 

Op«n  seasons:  Dates  inclusive. 

Deer  (buck)    (see  exception),  bear Nov.  10-Jan.  15. 

Exc*'ption:  Deer  in  Poinsett  County,  Nov.  10-Dec.  1.  , 

Squirrel : May  15-Jan.  15. 

-     .            ^^.         .                  *.      .  fNov.  lO-Jan,  15. 

Turkey  gobblers   (st»e  exception) |j^^^    1-May  1. 

Exctption:  Turkey  In  Poinsett  County,  Nov.  10-Dec.  1. 

Quail    (partridge)    (see  exceptions) Nov.  20-Feb.  1. 

Exceptions:  Baxter  and  Boone  Counties,  Dec.  20-Feb.  1.  In 
Charleston  District,  Franklin  County  (after  Dec.  1)  no 
open  season. 

Duck,  goose,  Wilson  snipe,  coot,  gallinule Nov.  1-Jan.  31. 

Woodcock Nov.  1-Dec.  31. 

Black-bellied  and  golden  plovers,  yellowlegs,  dove Sept.  1-Dec.  15. 

Rail,  other  than  coot  and  gallinule Sept.  1-Nov.  30. 

No  open  season:  Does,  fawns,  wild  turkey  hens,  pheasant,  grouse,  prairie  chicken  (1922)  ; 
swans,  wood  duck,  bitterns,  sandhill  and  whooping  cranes,  grebes,  gulls,  herons,  loons, 
terns,   and  all   shorebirds    (except  woodcock,   Wilson   snipe   or  jacksnipe,   black-bellied 
and  golden  plovers,  and  yellowlegs). 
Hunting  licenses:  i°  Nonresident   for   deer,   bear,   and   turkey,   $15;   resident,   $1.10.     For 
dog  in  hunting,  $1.50.     Issued  by  State  game  and  flsh  commission  and  circuit  clerks. 
No  license  required  of  citizen  to  hunt  or  fish  during  open   season   on  own  premises. 
Hunting  prohibited  on  inclosed  lands  without  consent  of  owner.     Scott  County  :  Non- 
resident, game.  $25,  flsh,  $25  ;  issued  by  circuit  clerk. 
Bag  limits  and  possession:  Two  deer,  1  bear,  4  turkeys  a  season;  15  squirrels,  20  quail   (40 
in  possession)  ;   25  doves,  25  ducks    (50  in  possession)  ;  8  geese,  8  brant,  25  Wilson 
snipe,  6  woodcock,  15  in  all  of  plovers  and  yellowlegs,  25  in  all  of  rails,   coots,   and 
gallinules  a  day  or  in  possession.     Possession  of  game  permitted  during  first  10  days 
of  close  season. 
Sale:    Sale  prohibited  of  all  protected  game  (except  squirrels). 

^Arizona:  Animals  or  birds  (except  migratory  birds)  which  become  seriously  injurious 
to  agriculture  or  other  interests  may  be  killed  under  regulations  of  the  State  game 
warden. 

^^^ Arkansas:  Fishing  licenses  to  use  artificial  bait:  Resident,  $1.10;  nonresident,  gen- 
eral, $5  ;  special  15-day  (trip)   license,  $1.10. 
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Export:   Export  of  all  game  prohibited;  providred,   a   nonresident,   under  his  license   and 

affidavit  tliat  game  was  legally  taken  by  himself  and  is  not  for  sale,  may  take  with 

him  one  day's  bag  limit.     Commission  may  permit  game  to  be  shipped  from  the  State 
for  propagation. 

CALIFORNIA." 
Open  seasons:  Dates  inclusive. 

Male  d«er   (except  spike  bucks),  in  districts  1,  li,  4i,  23,  24,  25, 

and  26 Sept.  1-Oet.  15. 

In  districts  2,  21,  and  3 Aug.  1-Sept.  14. 

In    district    4 Sept.  16-Oct.  15. 

Bear  <bla-ck,  brown) Oct.  15-Mar.  1. 

Tree    squirrel : Sept.  1-Dec.  31. 

Cottontail  ami  brush  rabbits,^^  oaoentain,  valley,  aad  desert  <}uail 

<see   exceptions) Nov.  1-Jan.  15. 

E^oeptions:  Moontaia  jtnd  valtey  quail,  district  11 Oct.  15-Dee.  15. 

Grouse . Sept.  15-Oct.  14. 

Sage  hea  (except  in  district  4?>,  no  open  season) Aug.  1-Sept.  15. 

I>ove Sept  1-Oct  51. 

I>ttck,   goose,   braat,   Wilson   snipe  or  ja-cksnipe,  coot   <mudh-en), 

galiioule Oct,  l-Jan.  15. 

Ne  «pcR  seasons  Doe,  spike  «buek,  fawB,  elk,  antelope,  sl>eep,  pheasant,  introduced  quail 
oi-  partridge,  turkey,  rail,  plover,  yellowleg,  swans,  wood  duck,  eider  ducks,  auklets, 
bitterns,  little  brown  and  saaidihill  cranes,  fulmars,  greJ>es,  guillemots,  gidls,  heI^ons, 
jaegers,  loons,  murres,  petrels,  hand-tailed  pigeon,  puffins,  fiheai-^'aters,  terns,  and  all 
shorebirds  (except  Wilson -snipe  or  jacksnipe). 
Hnntins  licenses:  ^^  Noni'esident,  $10;  alien,  ^25  (except  those  with  first  papers,  fee  $10)  ; 
resident,  $1 ;  veterans  of  Civil  War,  free  of  charge.  Issued  by  commissioners  and  county 
clerks.     Unlawful  to  hunt  in  inclosure  of  another  without  permission  of  owner. 

"  California^  Of  the  59  fish  and  game  districts  created  under  the  act  of  1917,  as 
amended  in  1910  and  1921,  7  (1,  li,  2,  2i,  3,  4,  and  4i)  are  properly  hunting  districts; 
23,  24,  25,  and  26  are  fishing  districts,  but  are  open  to  hunting ;  of  the  other  48  districts 
26  are  game  refuges  and  22  are  fishing  districts. 

District  1  comprises  the  northern  part  of  the  State,  the  Sierras,  and  tlie  east  Tialf  of 
the  Sacramento  and  San  Joaquin  VaUeys,  including  all  counties  not  included  in  districts 
n,  2,  2i,  3,  4,  and  4|. 

District  IJ  comprises  the  counties  of  Del  Norte,  Siskiyou,  and  Humholdt. 

District  2  comprises  that  part  of  the  State  south  of  Humboldt  and  Tehama  Counties, 
west  of  the  Sacramento  River  and  north  of  San  Francisco  Bay,  including  the  counties 
of  Glenn,  Colusa,  Yolo,  Solano,  Napa,  Lake,  Sonoma,  and  Marin,  and  that  portion  of 
Mendocino  County  not  included  in  District  2|. 

District  '2  J  comprises  that  portion  of  Mendocino  County  lying  west  of  divide  between 
Eel  and  Russian  River  systems  and  Pacific  Ocean,  and  not  included  in  District  7. 

District  3  comprises  the  region  around  the  southern  portion  of  San  Francisco  Bay  and 
the  coast  counties  south  of  the  Golden  Oate  as  far  as  Ventura,  including  the  counties  of 
Contra  Costa,  Alameda,  Santa  Clara,  San  Francisco,  Santa  Cruz,  Monterey,  San  Luis 
Obispo,  Santa  Barbara,  and  Ventura  ;  also  San  Benito  and  the  west  half  of  San  Joaquin, 
Stanislaus,  Merced,  Fresno,  and  Kern  Counties. 

District  4  comprises  the  counties  in  southern  California,  namely,  Los  Angeles,  Orange, 
Biverside,  San  Diego,  Imperial,  and  San  Bernardino. 

District  4 J  comprises  the  counties  of  Mono  and  Inyo. 

Districts  23,  24,  25,  and  26,  all  located  in  district  No.  1,  are  as  follows  : 

District  23  comprises  the  drainage  area  of  Late  Tahoe  and  the  Tructee  River  in  the 
counties  of  Placer  and  Eldorado. 

District  24  comprises  the  drainage  tirea  oF  Silver,  Twin,  Blue,  Meadow,  -and  Wood 
Lafees  in  the  counties  of  Alpine  and  Amador. 

District  25  comprises  the  drainage  area  of  Late  Almanor  in  the  counties  of  Plumas 
and  Lassen. 

District  26  comprises  Sixty  Lake  Basin,  part  of  Rae  Lake,  and  to  the  south  fork  of 
Woods  Creek,  in  Fresno  County. 

12  Owner  or  tenant,  or  person  holding  written  permission  from  owner  or  tenant,  may 
kill  rabbits  on  own  premises  at  any  time,  but  rabbits  killed  in  close  season  may  not  be 
shipped  or  sold. 

"  Fishing  licenses  required  of  persons  18  years  of  age  and  over :  Nonresident  or  alien, 
$3  ;  resident,  $1. 
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B«f  limiu  and  pMMMiMit  Tik'o  iUH>r,  12  tr<«  squirrelM  a  season  ;  \T>  cottontiiil  or  brush 
riiljl»its  a  day  or  30  a  week ;  4  p-ouse  a  day  or  8  a  week ;  4  nago  h«»U8  a  (lay  or  8  a  week  ; 
lo  mountain  quail  a  day  or  2U  a  week ;  15  valley  or  desert  quail  a  day  or  80  a  week  ; 
25  WLlHon  Mtipe  or  Jacksnipe  a  day  or  TtO  a  week  ;  15  mourniug  doves  a  day  or  30  a 
week ;  25  ducks  and  8  fieeso  a  day  or  50  a  week  coniNned  ;  8  houk(>rs  or  black  Hea 
brant  a  day  or  24  a  week;  25  coots  (niudhenH)  and  gallinules  a  day,  50  coots  a  week. 
roaae^sioa  In  ezc<>R8  of  daily  limit  prohibited.  Perflons  killing  d«H>r  must  retain  in 
p«tiK4>»(Ai4>a  durinj!  open  seaHon  and  10  days  thereafter  the  skin  and  the  portion  of 
bead  bearing  IwrnM.  One  day's  limit  of  game  birds  or  anituals  may  bet  posses.sinl  during 
flrttt  Ave  daya  •t  clone  season. 
Sal*:  Sale  «t  dt«er  meat  and  hideii,  tree  squirrels,  and  all  game  birds  problblt<>(]. 

Hided  of  deer  taken  in  a  fon^ign  country  may  be  sold.  Cottontail  and  brush  rabbits 
talien  during  open  m^iKon  may  be  sold.  Domesticated  reindeer  may  bi>  imported  and 
•old  under  rcguiationa  of  flsh  and  game  commission. 

U  Export  of  all  protected  game  prohiUtiHl.  exc*opt  for  HCientlflc  or  propagating  pur- 
under   permit    frnni    hoard   of  fl.sh   and   game  commissioners.      All   shipment   by 
parcel  pm^  pMklbMed. 

COUMHADO. 

Open  seaaeiis;  Ttaics  inehmivek 

Deer  (hating  horns  with  two  or  more  prongs  on  eadi  horn) .Oct.  12-Oct.  16. 

Babldt,  hare .Unprotected. 

Prairie  chicken,  mountain  and  willow  grouse JSept.  15-Oct.  1. 

Duck,  goofw,  brant,  coot,  galllnule,  Wilson  snipe  or  Jacksnlpe,  bfaick- 

bellled  and  golden  plovers,  yellowlegs Sept.  16-Dec.  81. 

Bora  and  oth^r  rail  (except  coot  and  galllnule) Sept.  1-Nov.  80. 

Ne  apea  sua— w;  Klk.  anteIo|>e,  sheep,  do<>s,  fawns  (lO.'tOk  :  qnall  (bob-white  and  crested), 
pheasant,  sage  chicken,  dove  (1924)  ;  do<',  partridge,  ptarmigan,  wild  tnrkey,  swans, 
wood  duck,  eider  ducks,  bitterns,  little  brown,  sandhill,  and  whooping  cranes,  grebes, 
gulls,  herons,  ja»»gers,  loons,  band-tailed  pigeon,  terns,  and  all  sboreblrda  (except 
Wilson  snip«»  or  Jacksnlpe,  black-bellied  and  golden  plovers,  and  yellowlegs). 

HantinK  and  tahing  Mcensci:  Nonresident:  Big  game.  925;  small  game,  $.^ ;  flsb,  |5. 
Resident :  Big  game,  $5  ;  small  game  and  flsh,  $1.  No  i>erson  under  18  permitted  to 
bunt  Mg  game.  Pishing  license  not  required  of  boys  under  16  or  of  women.  Children 
under  12  not  permltte<l  to  hunt  except  on  own  premises  or  those  of  parent  or  guardian. 
Guide,  15.  Issued  by  commissioner,  county  clerks,  and  other  agents.  Unlawful  to 
hunt  in  any  inclosure  not  public  land  without  consent  of  owner.  Unlawful  to  shoot 
game  from  public  highway. 

Unnaturalized  forelgn-bom  residents  not  permitted  to  btmt. 

Bac  limits  aad  po— esaion ;  One  deer  a  season,  coupon  required;  prairie  chicken,  15  a  day 
or  in  possession  ;  mountain  and  willow  grouse,  5  in  all  a  day  or  In  possession ;  15 
ducks,  8  .geese,  8  brant,  25  Wilson  snipe,  50  sora,  15  In  all  of  other  rails,  coots,  and 
gallinules,  13  in  all  of  plovers  and  yellowlegs  a  day  or  In  possession.  Persons  under 
12  years  of  age  limited  to  half  this  number  of  birds.  Possession  permitted  during 
first  5  days  of  close  season.  Commissioner  may  issue  permit  authorizing  storage, 
po5««ession.  and  use  of  game  for  00  days  after  close  of  open  season  (except  possession 
of  migratory   birds  limited  to   10  days  after  close  of  season). 

Sale?  Sale  of  all  game  taken  in  State  prohibited.  Imported  game  (except  migratory  birds) 
may  he  sold  under  license  by  indorsement  of  shipping  invoice  to  purchaser. 

Export:  The  export  of  all  protected  game  is  prohibited ;  provided,  birds,  not  exceeding  the 
numbers  allowed  in  possession,  may  be  exported  under  permit  from  game  commissioner 
(fee  25  cents  for  each  bird)  if  permit  be  attached  and  packages  plainly  marked  so  as 
to  show  nature  of  contents,  but  not  more  than  2  days'  limit  of  migratorj'  birds  shall 
be  exported  in  any  one  calendar  week ;  edible  portion  of  deer  may  be  exported  under 
$5  permit  from  the  commissioner. 
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CONNECTICUT. 

(Laws  of  1021  not  reoeived.) 
Open  seasons: 

Deer.**  Dates  inclusive. 

Hare,  rabbit  (except  Belgian  or  German  hare,  unprotected) Oct.  8-Dec.  14.^5 

Gray   squirrel,   quail,   ruffed   grouse,   pheasant    (introduced),    Hun- 
garian partridge,  woodcock Oct.  8-Nov.  23. 

Duck,  goose,  brant Oct.  1-Jan.  15. 

Coot    (mudhen),   gallinule L Oct.  1-Dec.  31. 

Black-bellied    and   golden    plovers,    yellowlegs : Sept.   1-Nov.  30. 

Wilson  or  English  snipe Oct.   1-Nov.  30. 

Rail,  other  than  coot  and  gallinule Sept.  12-Nov.  30. 

No  open  iscason:  Dove,  swans,  wood  duck,  eider  ducks,  auks,  bitterns,  fulmars,  gannet, 
grebes,  guillemots,  gulls,  herons,  jaegers,  loons,  murres,  petrels,  shearwaters,  terns, 
and  all  shorebirds  (except  woodcock,  Wilson  snipe  or  jacksnipe,  black-bellied  and 
golden  plovers,  and  yellowlegs). 
Hunting  and  fishing  licenses:  Nonresident:  Game,  $10.25;  fish,  $2.25.^«  Alien,  $15.25. 
Resident  citizen,  $1.25.  Not  issued  to  persons  under  16.  Issued  by  city  or  borough 
clerk.  No  license  required  of  resident  and  his  children  to  hunt  during  open  season 
on  land  on  which  he  is  actually  domiciled  if  land  is  not  used  for  club  or  shooting 
purposes. 
Bag  limits  and  possession:  Six  gray  squirrels  a  day,  30  a  season;  3  rabbits  a  day,  30  a 
season  ;  5  each  of  quail  and  woodcock  a  day,  36  each  a  season  ;  3  ruffed  grouse  a  day, 
21  a  season  ;  3  Hungarian  partridges  a  day,  21  a  season  ;  2  pheasants  a  day,  15  a 
season  ;  25  in  all  of  ducks,  geese,  and  brant,  but  not  exc-oeding  8  geese  and  8  brant  a 
day  ;  10  in  all  of  plover,  yellowlegs,  and  Wilson  snipe ;  35  sora  and  25  in  all  of  other 
rails,  coot,  and  gallinules  a  day,  but  not  more  than  35  in  all  of  sora  and  other  rails. 
Possession  of  rails  permitted  during  first  10  days  of  close  season. 
Sale:   Sale  of  squirrels,  rabbits,  and  introduced  pheasant  permitted  during  open  season. 

Sale  of  other  game  prohibited. 
Export:   Export  of  quail,  ruffed  grouse,  and  woodcock  prohibited;  provided,  a  nonresident 
licensee  under  permit  may  take  out  in  his  immediate  possession  game  lawfully  killed, 
when  duly  tagged,  if  not  for   sale ;   but  not  more  than   two  days'   limit  of  migratoi^ 
birds  shall  be  exported  in  any  one  calendar  week. 

DELAWARE. 
Open  seasons:  *'  Dates  inclusive. 

Ral)bit,  hare,  quail,  partridge,  woodcock Nov.  15-Dec.  31, 

Squirrel  (fox,  black,  gray) Sept.  1-Oct.  15. 

Dove  (except  in  Newcastle  County,  no  open  season)  _ Sept.  1-Dec.  15. 

Duck,  goose,  brant,  Wilson  snipe  or  jacksnipe,  coot,  gallinule Oct.  16-Jan.  31. 

Black-bellied  and  golden  plovers,  yellowlegs Aug.  16-Nov.  30. 

Rail,  other  than  coot  and  gallinule Sept.  1-Nov.  1. 

Reedbird Sept.  1-Oct.  30,i« 

No  open  season:  Hungarian  partridge  or  pheasant,  swans,  wood  duck,  eider  ducks,  bitterns, 
sandhill  crane,  grebes,  gulls,  herons,  loons,  murres,  terns,  and  all  shorebirds  (except 
woodcock,  Wilson  snipe  or  jacksnipe,  black-bellied  and  golden  plovers,  and  yellow- 
legs). 
Hunting  and  fishing  licenses:  Nonresident:  Game,  $10.50;  fish,  $3.50  (not  good  in  Dela- 
ware River  or  Bay),  Issued  by  commission.  Unlawful  to  hunt  on  land  of  another 
without  permission  from  owner  or  occupant.  Fishing  license  not  required  of  certain 
excursionists.  Nonresidents  who  own  or  lease  property  at  seaside  summer  resorts 
and  their  relatives,  friends,  and  patrons  sojourning  at  such  resorts  may  fish  for  non- 
game  fish  and  hunt  without  license  during  open  season,  between  June  1  and  Septem- 
ber  30. 

"  Connecticut:  Owner  of  agricultural  lands,  member  of  family,  or  employee  may  kill 
deer  with  a  shotgun  at  any  time  on  such  lands  when  damaging  fruit  trees  or  growing 
crops,  but  such  killing  or  wounding  must  be  reported  to  the  commissioners  within  12 
hours. 

*"  Between  Nov.  24  and  Dec.  15  hunting  rabbits  is  permitted  with  dog  and  ferret  only. 

*®  Required  only  of  residents  of  States  which  require  a  nonresident  to  obtain  an 
angling  license.  Not  required  of  nonresident  taxpayer  or  member  of  his  family,  nor  of 
persons  under  16  years  of  age. 

"  Delaware:  Minors  under  15  years  of  age  not  permitted  to  hunt  game  with  shotgun  or 
rifle  unless  accompanied  by  an  adult  lawfully  hunting.  / 

"  See  order  of  Secretary  of  Agriculture,  p.  73. 
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Bac  Ilwlt«  and  poMeulon:    Six  In  all  of  rnhbit'*.  hnrts,  nnil  gqnlrrols.  20  ducks,  R  jrocso,  8 

brant.   15  in  all  of  plovers  and  ypllowleps.  25  Wilson  snip**,  6  woodcock,  50  sora,  25 

In  all  of  other  rnilt*,  coots,  and   cnlUnuU's.  but   not   more  than  50  In  all  of  sora  and 

otlier  rails  roni!)lne<l  ;  12  birds  of  any  other  species   (except  rcedbirds)  a  day.     Posses- 

Blon  of  nilsratory   Idrds   permitted  during  first  10  days  of  close  season  ;  other  pime 

during  first  5  days  thertH)f. 

Sale:    Sale  of  rt-odblrds  and  all  protected  pame  prohibited:  provld«'d,  a  resident  may  sell 

in  his  own  county  20  rabbits  n  season,  lawfully  taken  by  him.     Imported  rabbits  may 

be  sold  from  November  15  to  PecemtK»r  31. 

Export:    F:xp<»rt   of  rabbit,  squlrrol.  quail,   partridge,  dove,  woodcock,  jroose.  and  brant  is 

prohIblte<l :  provided,  holder  of  license  may  export,  open  to  view.  10  rabbits,  10  squlr- 

is.  .^0  rails,  and  20  birds  or  fowl  of  any  other  species  a   week,   lawfully   killed  by 

iMiself.   under  affidavit  that  the   game  Is   not  for  sale.     Resident    may  export  ducks, 

■  ipe.  an<l   plover.     In   no  event,  however,   shall  a   person  export   more  than   2  days' 

•lilt  of  mlirratory  birds  In  any  one  calendar  week.     Under  permit   (fee,  ^l)  of  board, 

1"  p-'^'ts  of  any  one  species  of  game  or  birds  may  be  captunvl  or  traiisporte<l. 

DISTRICT  OF  COLUMBIA.'* 
Open   leaaMUt  Dates  inclusive. 

l>e«'r  meat  (nle  or  poweaslon) Sept.  1-Jan.  1. 

Rabbit  (except  English  rabbit.  Belgian  hare),  squirrel Nov.  1-Feb.  1. 

Marsh  blackbird Sept.  1-Feb.  1. 

Puck,  goose,  brant,  Wilson  snipe,  coot,  galllnule — - Nov.  l-.Tan.  81. 

Black-bellU>d  and  golden  plovers,  yellowlegs,  rail  or  ortolan Sept.  1-Nov.  80. 

Woodcock __» _« Nov.  1-Dec.  81. 

Reedbird Sept.  1-Oct.  30.«> 

N«  open  scaMii:  IVove.  srvans,  wood  duck,  bitterns,  grebes,  gulls,  herons,   loons,   murres, 
terns,   and  all   shorebirds   (except  woodcock,  Wilson  snipe  or  jacksnipe,  black-bellied 
:ind  jrolden  plovers,  and  yellowlegs). 
Bag  limits  and  possession:  Twenty-five  ducks.  8  geese.  8  brant,  2.5  Wilson  snipe,  G  wood- 
cock. 50  sora,  25  In  all  of  other  rails,  coots,  and  gallinules,  15  in  all  of  plovers  and 
y«'llowleg8  a   day.     Posses.slon   of  migratory   birds   permitted   during   first   10   days  of 
close   season:   quail.    Novoml>er   1    to   March    15:    ru(re<l    grouse   or   pheasant    (except 
English  or  other  Imported  pheasants  raised  In  Inclosures.  possession  unrestricted)  and 
wild    turkey.   November   1   to  December  26:   prairie  chicken    (pinnated   grouse),   Sep- 
teml>er  1  to  March  15. 
I  Sale:   Sale  of  all  game  birds   prohibited:   provided.   Hungarian   partridge,    English,   ring- 
neck.  Mongolian,  or  Chinese  pheasants  raised  In   captivity  may  be  sold  at  any  time. 
Deer,  rabbit,  and  squirrel  may  be  sold  during  open  season. 
i  Export:   Export  of  migratory  game  birds   In  excess  of  two  daj's'   bag  limit   in   any   one 
calendar  week  prohibited. 

FLORIDA. 
I  Open  seasons:  Dates  inclusive. 

iKer,  squirrel    (see  exceptions),   quail    (bobwhlte  partridge),  wild 

turkey Nov.  20-Feb.  15. 

ETceptions:  Squirrels  in   Escambia   County Oct.  15-Mar.  1. 

Squirrels  in  Holmes  and  Walton  Counties Oct,  20-Mar.   1. 

Ruffed  grouse,  imported  phea.sants  (see  exception) Nov.  20-Dec.  19. 

Ejrception:  English    pheasant    in    Escambia    County,    no   open 
season. 
Duck,  goose,  brant,  black-bellied  and  golden  plovers,  Wilson  snipe, 

yellowlegs,  coot,  galllnule,  dove Nov.  20— Jan.  ."1. 

Woodcock Nov.   1-Dec.   31. 

Rail,  other  than  coot  and  galllnule Nov.  20-Nov.  30. 

Reedbird    (rlcebird) Aug.  l&-Nov.  15.2^ 

No  open  season:  All  wild  birds  and  animals  (except  opossum  and  skunk  i  protected  on 
Pine  Island,  Lee  County.  Swans,  wood  duck,  bitterns,  sandhill  and  whooping  cranes, 
gannet,  grebes,  gulls,  herons,  jaegers,  loons,  petrels,  shearwaters,  terns,  and  all  shore, 
birds  (except  woodcock,  Wilson  snipe  or  jacksnipe,  black-bellied  and  golden  plovers, 
and  yellowlegs). 

^8  Dj-sfrfc*  of  Columbia:  Hunting  prohibited  in  the  District  by  act  of  June  30.  1906, 
except  on  the  marshes  of  the  Eastern  Branch  above  Anacostia  Bridge  and  below  the 
Aqueduct  Bridge  on  the  Virginia  side  of  the  Potomac,  but  in  these  areas  no  birds  may  be 
shot  within  200  yards  of  any  bridge  or  dwelling. 

^  See  order  of  Secretary  of  Agriculture,  p.  73. 

-^Florida:  See  order  of  Secretary  of  Agriculture,  p.  73. 
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Hunting:  licenses:  Nonresident  oi'  alien  (county  license),  $25;  resident,  $1.25  (county  of 
residence)  ;  resident,  $3.50  (county  other  tliau  county  of  residence).  License  not  re- 
quired in  voting  precinct  nor  of  Confederate  veteran  entitled  to  a  State  pension. 
Issued  by  county  judge. 

BafiT  limits  and  possession:  Two  deer,  5  turkeys,  and  300.  of  any  other  game  birds  a 
year ;  1  deer,  2  turkeys,  20  quail,  25  ducks,  8  geese,  8  brant,  25  Wilson  snipe,  6 
woodcock,  25  in  all  of  rails,  coots,  and  gallinules,  15  in  all  of  plovers  and  yellowlegs, 
and  25  doves  a  day.  Camping  or  hunting  pa^'ty  of  3  or  more  limited  to  2  deer  and 
3  turkeys.  Possession  of  migratory  birds  permitted  during  first  10  days  of  close 
season ;  other  game  during  first  5  days  thereof. 

Sale:  The  sale  of  reedbirds   (ricebirds)   and  all  protected  game  is  prohibited. 

Export:  Export  of  all  protected  game  is  prohibited,  except  nonresident  licensee  may  carry 
out  game  as  personal  baggage,  but  not  more  than  two  days'  limit  of  migratory  game 
birds  shall  be  exported  in  any  one  calendar  week. 

GEORGIA. 

(Laws  of  1921  not  received.) 
Open  seasons:  Dates  inclusive. 

Deer Oct.   1-Nov.  30. 

Rabbit,   fox   squirrel Unprotected. 

Cat   squirrel,    opossum Oct.   1-Feb.   28. 

Quail,  partridge,  wild  turkey   gobblers Nov.  20-Feb.  28. 

Duck,  goose,  brant,  coot,  gallinule,  Wilson  snipe Nov.   1-Jan.  31. 

Black-bellied  and  golden  plovers,  yellowlegs,  dove Nov.  20-Jan.  31. 

W'oodcock Nov.   1-Dec.  31. 

Rail,  other  than  coot  and  gallinule Sept.  1-Nov.  30. 

Reedbird    (ricebird) Aug.  16-Nov.  15.23 

No  open  season:   Fawn,  grouse,  pheasant,  turkey  hen,  introduced  game  birds,  swans,  wood 
duck,  eider  ducks,  bitterns,  sandhill  and  whooping  cranes,  gannet,  grebes,  gulls,  herons*, 
loons,  petrels,  shearwaters,  terns,  and  all  shorebirds  (except  woodcock,  Wilson  snipe  or 
jacksnipe,  black-bellied  and  golden  plovers,' and  yellowlegs). 
Hunting  licenses:   Nonresident,  $15;  resident.  State  $3,  county  $1   (good  only  in  county  of 
residence).     License  not  required  in  militia  district  or  to  hunt  on  own  or  leased  land. 
Issued  by  commissioner  or  county  warden. 
Bag  limits  and  possession:  Two  deer,   2  turkeys  a  season;   15  cat   squirrels,   25  ducks,   8 
geese,  8  brant,  15  in  all  of  plovers  and  yellowlegs,  25  Wilson  snipe,  6  woodcock,  25  in 
all  of  rails,  coot,  and  gallinules,  25  doves  a  day.     Possession  of  migratory  birds  except 
woodcock  permitted  during  first  10  days  of  close  season. 
Sale:   Sale  of  reedbirds  (ricebirds)   and  all  protected  game  prohibited. 
Export:  Export  of  all  protected  game  prohibited;  provided,  nonresident  licensee  may  take 
out  in  personal  possession  game  lawfully  killed,  but  not  more  than  2  days'  limit  of 
migratory  birds  shall  be  exported  in  any  one  calendar  week. 

«  IDAHO. 

Open  seasons:  23  Dates  incJusive, 

Elk  in  Bingham,  Bonneville,  Clark,  Fremont,  and  Teton  Counties Nov.  15-Nov.  30. 

Elk,  mountain  goat  in  Clearwater  and  Idaho  Counties Oct.  1-Nov.  15. 

Deer,   mountain  goat  in   Adams,   Boise,   Bonneville,   Butte,   Camas, 
Clark,  Elmore,  Gooding,  Jefferson,  Lincoln,  Madison,  Power,  and 

Teton  Counties Oct.  1-Nov.  30. 

Deer  in   Benewah,  Blaine,   Bonner,   Boundary,   Clearwater.    Custer, 
Idaho,   Kootenai,    Latah,    Lemhi,    Lewis,    Nez    Perce,    Shoshone, 

and  Valley  Counties Oct.  1-Nov.  15. 

In  Bear  Lake,  Franklin,  and  On^da  Counties Oct.  15-Nov.  1. 

Bear    in    Benewah,    Bonner,    Boundary,    Kootenai,    and    Shoshone 

Counties Sept.  16-May  30. 

In  rest  of  State Unprotected. 

Quail  in  Ada,  Canyon,  Gem,  Gooding,  and  Kootenai  Counties Nov.  1-Nov.  15. 

In  Nez  Perce  County Nov.  1-Nov.  30. 

Sage  hen  in  State  (except  Franklin  County,  no  open  season) Aug.  15-Sept.  15. 

Chinese,  ringneck,  and  Mongolian  pheasants  in  Ada,  Canyon,  Gem, 

Owyhee,  Payette,  and  Washington  Counties Nov.  1-Nov.  15. 

In    Gooding,    Jerome,    Latah,    Lincoln,    Nez    Perce,    and    Twin 

Falls  Counties Nov  1-Nov.  30 


22  Georgia:  See  order  of  Secretary  of  Agriculture,  p.  73. 

"^  Idaho:  State  warden  may  close  season  in  any  county  or  part  thereof  on  any  sped 
of  game  which  is  threatened  with  extinction. 
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Omh  seaMMi — Contluuvd.  Dates  incluiiice, 

CIruutie  In   Ik>D«wah,   Bonner,   BouiMlary.    Kootenai,   and   SliOBbone 

Counties Oct.  1-Oct.  31. 

lu  Clfarwater.  Mnho,  Uitab,  Lewis,  and  N««  P*rc«  Counties..  S«  pt.  tTv-Oct.  15. 
Ku(re«l  »;ruuNt  k.  Bear  I^ake.  Bin^liaiii.  Bonneville,  Butte. 

Caribou,   t  <  mont,  Joff«Hrsou,  Maitisou,  Oueida,  Power. 

and    T.toii    <.,i:,i.  ' 

Blue  or  du^k^-  t;r<>u:>«    in  .uuoi.k,  Blnglmni,  Boltie,  B.>:ii 

Tille,  Butu\  Caiuii<<.  ii':  ntont,  Hem,  Idaho,  Lemlil,  Mail 

BUB,  Tetou,   Valley,  and  WasliiuKton   Coyntlen... Aug.  lu-J^eyt.  ao. 

In  Bear  Lrtk.\  Franklin,  aud  Oueida  Couatk»a Sept.  1-Sept.  30. 

Hungarian  pn  Kootenai  aud  Latah  Counties Nov.  1-Nov.  15. 

lu  Nex  r  Not.  1-Nov.  80. 

Du<  k.    );f><>s«'.    mill.',    »Aiiv.>n    ■^nlr*.''   or   Jack]<ni|>e,   Maek-bellle4  and 

^..1(1. 11  ploviTM,  yoUowl.  -s.       ,,',.  liiul  tcallinuloH Oot.  1-Dec.  81. 

Rail,  othrr   than   coot  an. I  i,ulii!iUle Sept.  1-Nov.  80. 

No  open  »ea«oa:  iK^r.  elk.  mountain  jroat  (oxcept  an  above*,  moose,  nntelopo,  caribou, 
hh.M'p,  bulTalo.  fawn,  calf  oik,  prairie  chicken,  grouse  (except  as  above),  and  imported 
pbiaMiuts  (exct»pt  Cblnew.  rlngneck.  and  Mongolian  pheasnntD  as  above),  mourning 
dove,  swans,  wood  duck,  bitterns.  little  brown  and  sandhtll  cranes,  grebes,  gulls, 
herons.    lo4>ns.   torns,    and   all    >'  ■      *,    (except   WIIhou    snipe    or   Jacksnipo,    black- 

tx'Ilied  and  golden  plovers,  an<i  >). 

Hnntini;   md   ishing  Ikenaes:    Noii:   '   Came   and   flsh,   f  2n ;   bird,   f R ;    Ash,    $3. 

.:  Oanie  and  tlsh.  f.'VO ;  flsh.  $lo  ;  gun  license,  $5.  Resident:  Game  and  flsh,  ?2. 
i  u  d  by  warden,  deputy,  or  authorized  agent.  Hunting  ItceJise  not  Issued  to  minor 
under  12  years.  Fishing  license  not  required  of  children  under  12.  No  llceuso  re- 
quired of  veterans  of  Ctvll  War.  Pcr.ions  under  12  prohibited  from  possessing  gun 
afi.'Id. 
B«c  limits  mmi.  vMSMsias:  Oiw  deer,  I  elk,  1  goat  a  season  ;  8  quail,  4  In  all  of  Chinese, 
riiuneck,  and  Mongolian  pheasants;  6  in  all  of  partridge,  pheasant,  grouse,  Hungarian 
partridico.  and  6  sage  hens  a  day  or  In  possession;  12  ducks,  2  geese,  6  black-bcIHed 
and  golden  plovers,  6  yellowlegs.  12  Wilson  snipe,  or  a  total  of  20  In  all  a  day  or  In 
posseMsiun  ;  50  sora  and  25  in  all  of  other  rails,  coots,  and  gallinules  a  day.  When 
tug".red  with  proper  license  tag,  migratory  waterfowl  may  be  stored  by  owner,  under 
affidavit  and  storage  permit,  during  open  season  and  10  days  thereafter. 
Sale:  Sale  of  all  protected  game  (except  bear)   prohibited.     Hides,  heads,  and  horns  may 

be  sold  under  permit. 
Export:  Export  of  all  protected  game  Is  prohibited;  provided,  any  hunter  may  export, 
under  hunting  license  coupon,  big  j|;ame  lawfully  taken;  big  game  once  shipped  within 
State  may  be  exported  under  a  50-cent  permit  obtained  from  game  warden  or  deputy. 
Mounted  heads  and  stuffed  birds  legally  secured  may  be  exported  under  a  reshipplng 
permit. 

ILLINOIS. 
Open  aeas«ns:  Dales*   inclusive. 

Rabbit Nov.  l-.Tan.  31. 

Squirrel July  1-Dec.  1. 

Quail    (bob-white) Nov.  10-Dec.  10. 

Prairie    chicken Oct,  20-Oct.  31. 

Introduced   pheasant    (cocks) Oct.  1-Oct.  5. 

Dove Sept.  1-Sept.  30. 

Duck,  goose,  brant,  Wilson  snipe,  coot,  gallinule,  black-bellied  and 

golden  plovers,  yellowlegs Sept.  16-Dec.  31. 

Kail,  other  than  coot  and  gallinule Sept.  1-Nov.  30. 

No  open  season:  Deer  (1925)  ;  wild  turkey,  Introduced  pheasant  hen,  sand  grouse  (1925)  ; 
ruffed    grouse    (partridge),    blue,    mountain,    and    valley    quail,    Hungarian    partridge, 

(capercailzie,  heath  hen,  black  grouse,  woodcock  (1923),  swans,  wood  duck,  elder  ducks, 
bitterns,  little  brown,  sandhill,  and  whooping  cranes,  greb«»»,  gull»,  herons,  Jaegers, 
loons,  murres,  petrels,  terns,  and  all  shorebirds  (except  WDson  snipe  or  ^cksnlpe, 
b'-aek-l>ellied  and  golden  plovers,  aiad  yellowlegs). 
■Btmir  Kceases:  Nonresident,  $1(>.5»J  ;  resident,  $1.  Licenses  not  issued  to  aliens,  nor  to 
minors  under  16  without  written  consent  of  jMirent  or  guardian.  I5»iued  by  village, 
county,  or  city  eJerk.  Owners,  their  chHdren,  and  tenants  in  actual  residence  may 
hunt  during  open  season  on  own  land  without  license.  Permission  required  to  hunt  on 
lands  of  another. 

t^  Idaho:   Residents  of  adjoining   States   having  larger   nonresident   license   fee   for   big 
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Bag  limits  and  possession:  Ten  squirrels,  15  rabbits,  12  quail,  3  prairie  chickens,  2  cock 
pheasants,  15  doves,  15  in  all  of  black-bellied  and  golden  plovers  and  yellowlegs,  15 
snipe,  15  in  all  of  coot  and  gallinules,  15  rail,  but  not  more  than  25  in  all  of  rails, 
coots,  and  gallinules,  15  ducks,  8  geese,  8  brant  a  day.  Limit  in  possession,  20 
squirrels,  36  quail,  12  prairie  chickens,  6  cock  pheasants,  25  doves,  50  black-bellied 
and  golden  plovers  and  yellowlegs,  50  snipe,  60  coots  and  gallinules,  60  rail,  60  ducks, 
10  geese,  10  brant. 

Sale:   Sale  of  all  protected  game  (except  rabbit  during  open  season)  prohibited. 

Export:  Export  of  all  protected  game  (except  rabbit)  prohibited,  except  nonrefident 
licensee  may  take  from  State  50  game  birds  or  animals,  if  carried  openly  for  inspection, 
but  not  more  than  2  days'  limit  of  migratory  birds  shall  be  exported  in  any  one  calendar 
week. 

Holder  of  certificate  may  ship  birds  and  game  at  any  time  for  scientific  or  propa- 
gating purposes.      (See  Regulations  8  and  9,  pp.  70-72.) 

INDIANA. 
Open   seasons:  Dates  inclusive. 

Rabbit Apr.  1-Jan.  10. 

Squirrel Aug.  1-Dec.  1. 

Quail,   ruffed   grouse Nov.  10-Dec.  20. 

Prairie    chicken Oct.  15-Nov.  1. 

Duck',   goose,   brant Sept.  1&-Dec.  31. 

Woodcock Oct.  1-Nov.  30. 

Black-bellied  and  golden  plovers,  yellowlegs,  Wilson  snipe  or  jack- 
snipe,    coot,    gallinule Sept.  16-Dec.  20. 

Rail,  other  than  coot  and  gallinule Sept.  1— Nov.  30. 

No  open  season:  Doer,  Hungarian  partridge,  introduced  pheasant,  wild  turkey,  dove,  swans, 
wood  duck,  bitterns,  sandhill  and  whooping  cranes,  gannet,  grebes,  gnills,  herons, 
jaegers,  loons,  murres,  petrels,  terns,  and  all  shorebirds  (except  woodc6ck,  Wilson  snipe 
or  jacksnipe,  black-bellied  and  golden  plovers,  and  yellov»^legs ) . 
Hunting  and  fishing:  licenses:  Nonresident:  Game  and  fish,  $15.50;  fish,  .$1.  Resident: 
game  and  fish,  $1.  Issued  by  clerk  circuit  court.  Not  issued  to  person  under  14 
without  written  consent  of  parent  or  guardian.  Honorably  discharged  soldiers,  sailors, 
and  marines,  and  those  in  the  regular  service  who  are  residents  of  the  State  require  no 
license  to  bunt  and  fish;  oAvners  of  farm  land,  their  children  living  Avith  them,  and 
tenants  may  hunt  during  open  season  on  own  land  without  a  license.  No  license 
required  of  persons  to  fish  in  county  of  residence  or  contiguous  counties.  All  children 
under  18  and  wife  of  licensee  may  fish  without  license. 
Bag  limits  and  possession:  Fifteen  quail,  5  prairie  chickens,  15  ducks,  8  geese,  8  brant 
a  day  ;  45  quail  or  waterfowl  in  possession  as  result  of  3  or  more  days'  consecutive 
hunting;  25  Wilson  snipe,  6  woodcock,  50  sora,  and  25  in  all  of  other  rails,  coots,  and 
gallinules,  and  15  in  all  of  plovers  and  yellowlegs  a  day.  Possession  of  waterfowl 
permitted  during  first  10  days  of  close  season. 
Sale:    Sale    of   quail,    prairie    chicken,    introduced   pheasants,    Hungarian    partridges,    and 

migratory  birds  prohibited. 
Export:  Export  of  deer,  quail,  grouse,  prairie  chicken,   pheasant,  wild  turkey,  woodcock, 
duck,  goose,  brant,  and  other  waterfowl  prohibited,  except  nonresident  may  take  from 
State  15  birds  killed  by  himself   (or  45  if  he  has  hunted  for  3  or  more  days  consecu 
tively)   if  carried  openly  for  inspection  together  with  license,  but  not  more  than  twi 
days'  limit  of  migratory  birds  shall  be  exported  in  any  one  calendar  weeli. 
Miscellaneous:   Shooting  on  highways  or  with  searchlight  prohibited. 

IOWA. 

Open   seasons:  Dates   inclusivt 

Squirrel    (gray,  timber,  or  fox) Sept.   1-Jan.  1. 

Ruffed  grouse  or  pheasant,  wild  turkey Nov.  1-Dec.   15. 

Duck,    goose,    brant,    Wilson    snipe    or    jacksnipe,    coot,    gallinule, 

black-bellied  and   golden   plovers,   yellowlegs Sept.  16-Dec.  31. 

Woodcock Oct.  1-Nov.  30. 

Rail,  other  than  coot  and  gallinule Sept.   1-Nov.   30. 

No  open  season:  Deer,  elk,  quail,  prairie  chicken,  introduced  pheasants,  Hungarian  par- 
tridge (1927)  ;  turtle  dove,  swans,  wood  duck,  eider  ducks,  bitterns,  little  brown, 
sandhill,  and  whooping  cranes,  grebes,  gulls,  herons,  jaegers,  loons,  murres,  terns,  and 
all  shorebirds  (except  woodcock,  Wilson  snipe  or  jacksnipe,  bhick-bellied  and  golden 
plovers,  and  yellowlegs). 
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Huntinc  «nd  fishinc  HcensM:  NonroRiclrnt  or  nll»  n.  jramo.  $10;  nonn^sldont,  fl«h,  $2  (re- 
quired iif  mftlos  ovor  10  ycnrs  of  age.  RosUl««nt  cltlren,  $1.  IssiumI  by  county  niuiltor. 
Llc<n»c  not  >;rantc<l  to  p«'rsons  un«lor  18  without  written  consent  of  parent  or  jrunrdian, 
OwnfTS  of  farm  hinds.  tht*lr  children,  and  tenants,  tnay  hunt  on  own  lands  during 
open  Reason  without  license.  Unlawful  to  hunt  on  cultlvatetl  or  Inclosed  lands  of 
another  without  permission  from  owner. 

itnc  limits  and  po»se*sion:   Twentvtlvr  "v.  .%<>  In  po'^Kos.^lon  ;  S  ret>se,  S  hrant,  15 

in  all  of  plovers  and  yellowlei;*,  2r>  \  p-',  0  w<MMlcock,  25  In  all  of  rails,  coots, 

iind  pillluul.'s  a  day.  25  of  »*ach   in   i  •  --»  :>.     Twcnty-flve  each  of  other  birds  and 

piine  H  (lay  or  In  p<»s.sesslon.  Possession  of  mlpratory  birds  permitted  during  first 
10  duys  of  close  season  ;  other  game  during  first  6  days  thereof. 

Sale:   Sale  of  all  protectetl  game  prohibited. 

IX port:  Export  of  all  protected  came  prohibited,  except  nonresident  rany  take  from  State 
not  more  than  25  game  birds  or  animals.  If  carried  op«'nly  for  Insp^H'tlon,  and  if 
hunting  lUH^nse  be  shown  on  request,  but  not  more  than  two  days'  limit  of  migratory 
.  :^. .  ,i...,i  • ,.  rjtp^rted  In  any  one  calendar  wci'k. 

Oiun  ntusuni:  Dates  incluaive. 

lux   squirrel Aug.  l-Jon.  1. 

Quail -_ — ........... ..-.._.-.-...-. No  open  season." 

I'ralrle    chicken Sept.  20-Sept.  30. 

rH>ve Sept.  1-Oct.   15. 

I  tuck,  goose,  hrant,  Wilson  anlpe,  coot,  gallinule,  black-bellle<l  and 

colden  plovers,  yellowlegs Sept.  18-Dec.  31. 

Rail,  other  than  co<it  and  gnlllnule Sept.  1-Nov.  30. 

No  open   season:    I>eer,   antelope    (1925):    red,    gray,   and   black   squirrels,    rnflTed   grouse 
(partridge),  pheasant   ((higlish,  Mongolian.  Hungarian)  ;  woodcock,  swans,  wood  duck, 
eider  ducks,  bitterns,  little  brown,  sandhill,  and  whooping  cranes,  grebes,  gulls,  herons, 
loons,   terns,  and  all   shoreblrds    (except  Wilson   snipe  or  Jacksnlpe,  black-bellled  and 
golden  plovers,  and  yellowlegs). 
Hunting  licenses:   Xonrosldent,  $15.     Issued  by  secretary  of  state.     Resident.   SI.      Issued 
by   county   clerk.      Resident  landowner  or   member  of  family  may  hunt  on   own   land 
during  open   season   without  a   license.     Unlawful   to  hunt  on  land   of  another  or  on 
highway  or  railroad  right  of  way  adjacent   then'to  without  consent  of  owner,   unless 
accompanied  by  him.     Allen  not  permitted  to  hunt. 
Bag  limits  and   possession:  Twenty-five  in  all   of  ducks,   coots,   and   gallinules  ;    20   doves, 
5  prairie  chickens,  5  in  all  of  geese  and  brant,  6  rails,  and  15  In  all  of  Wilson  snipe, 
plovers,  and  yellowlegs  a  day.    Possession  permitted  during  first  5  days  of  close  season. 
Sale:   Sale  of  all  protected  game  birds  prohibited. 

Export:  Export  of  all  protected  game  birds  prohibited,  except  that  a  person  may  carry  or 
transport,  open  to  view,  and  in  his  personal  possession,  not  more  than  2  days'  limit 
of  2  kin.!s  <  f  irame.  legally  taken  by  himself, 

KENTUCKY. 
Open   seasons:  Dates  inclusive. 

Rabbit  =* Nov.  15-Dec.  31. 

Squirrel July  1-Dec.  15. 

Quail,   ruffed  grouse    (native  pheasant) Nov.  15-.Jan.  1. 

Dove Sept.  1-Dec.  15. 

Woodcock Nov.  15-Nov.  30. 

Duck,  goose,  brant,  Wilson  snipe  or  jacksnlpe,  coot,  gallinule,  black- 
bellied  and  golden  plovers,  yellowlegs Sept.  IG-Dec.  31. 

Rail,  other  than  coot  and  gallinule Sept.  1-Nov.  30. 

No  open  season:  Deer,  elk  (1925)  ;  introduced  pheasants,  Hungarian  partridge,  wild  turkey 
( 1924 1  ;  swans,  wood  duck,  bitterns,  sandhill  and  whooping  cranes,  grebes,  gulls, 
herons,  jaegers,  loons,  petrels,  terns,  and  all  shorebirds  (except  woodcock,  Wilson  snipe, 
black-bellied  and  golden  plovers,  and  yellowlegs). 
Hunting  licenses:  Nonresident  or  alien,  ?7.50.  Resident.  $1.  Issued  by  county  clerk. 
Resident  landowner,  tenant,  and  members  of  families  may  hunt  on  own  land  during 
open  season  without  license.  Unlawful  to  enter  inclosed  lands  of  another  for  shoot- 
ing, hunting,   or  fishing  without  consent. 

^Kansas:  The  season  on  qnail  is  closed  in  odd  years,   1921,   192.3,  etc. 
'^  Kentucky:  Rabbits  may  be  taken  with  dogs  or  traps  at  any  time  for  a  person's  own 
use  on  own  land,  but  not  for  sale  or  barter. 
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Bag  limits  and  possession:  Twelve  quail  a  day,  12  in  possession  for  each  successive  day  of 
hunt ;  15  doves  a  day,  15  in  possession  for  each  successive  day  of  hunt ;  2  ruffed 
grouse  a  day  ;  25  ducks,  8  geese,  8  brant,  6  woodcock,  15  in  all  of  plovers  and  yellow- 
legs,  25  Wilson  snipe,  and  25  in  all  of  other  rails,  coot,  and  gallinules  a  day. 

Sale:  Sa'e  of  quail,  partridge,  grouse,  introduced  or  native  pheasant,  Hungarian  partridge, 
wild  turkey,  and  migratory  birds,  wherever  killed,  prohibited. 

Export:  Export  of  deer,  elk,  and  all  game  birds  prohibited,  except  a  hunter  may  transport 
game  lawfully  killed  and  possessed  by  him,  but  more  than  2  days'  limit  of  migratory 
birds  shall  not  be  exported  in  any  one  calendar  week. 

LOUISIANA. 

Open  seasons:  Bates  inclusive. 

Deer    (see  exception) Oct  1-Jan.  15.^ 

Exception:  In    Beauregard,    Allen,    Rapides,    La    Salle,    Winn, 
Jackson,  Lincoln,  Union,  and  in  all  parishes  north  and  west 

thereof Sept.  16-Dec.  31. 

Bear Nov.  1-Feb.  1^.^ 

Squirrel,   chipmunk Oct.  1-Mar.  1, 

Hare,  rabbit .Tuly  1-Feb.  28. 

Dove Oct.  16-Jan.  31. 

Quail,  wild  turkey   (gobblers,  Nov.  15-Apr.  1) Nov.  15-Feb.  15. 

Gros-bec    (night   heron) July  1-Nov.  1. 

Duck,  goose,  brant,  black-liellied  and  golden  plovers,  Wilson  snipe, 

yellowlegs,  rail,  coot,  gallinule Nov.  1-Jan.  31. 

No  open  season:  Fawns,  elk,  prairie  chicken,  introduced  pheasant,  upland  plover  (papa- 
bo  tte)  (1922)  ;  woodcock  (1923)  ;  swans,  wood  duck,  bittern,  sandhill  and  whooping 
cranes,  gannet,  grebes,  gulls,  herons,,  loons,  petrels,  terns,  and  all  shorebirds  (except 
Wilson  snipe  or  jacksnipe,  black-bellied  and  golden  plover,  and  yellowlegs). 
Hunting  licenses:  Nonresident  or  alien,  .$15;  resident,  .$1.  Issued  by  tax  collectors.  Non- 
resident or  alien  not  permitted  to  hunt  for  profit.  A  person  may  hunt  during  open 
season  without  a  license  on  land  owned  or  leased  for  agricultural  purposes.  License 
does  not  authorize  hunting  on  land  of  another  without  his  written  consent. 
Bag  limits  and  possession:  Two  deer  a  day  or  in  possession,  5  a  season;  15  squirrels  and 
chipmunks,  15  quail,  1  turkey,  25  doves,  25  ducks  ;  8  geese,  8  brant,  10  in  all ;  25  in  all 
of  rails,  coots,  and  gallinules  ;  15  gros-becs ;  15  in  all  of  plovers  and  j'ellowlegs ;  25 
Wilson  snipe  and  15  other  birds  in  all  a  day.  Possession  permitted  during  first  five 
days  of  close  season. 
Sale:  Sale  of  all  game  (except  squirrels  and  rabbits  during  open  season)  prohibited. 
Export:  Export  of  all  protected  game  prohibited,  except  under  permit  for  scientific  or 
educational  purposes ;  provided,  a  nonresident  licensee  may  carry  with  him  out  of 
the  State  under  his  license  one  day's  limit  of  game,  if  not  for  sale ;  the  head,  hide, 
feet,  or  fur  of  wild  quadrupeds,  and  plumage  or  skin  of  birds  legally  taken  may  be 
exported  if  contained  in  a  package  properly  marked.  All  game  and  all  packages  con- 
taining game  must  be  tagged  to  show  kind  and  number,  names  of  consignor  and  con- 
signee, initial  point  of  billing,  and  destination.  Bears  may  not  be  exported,  except 
under  written  permission  of  conservation  department. 

MAINE.29 
Open  seasons:  30  Dates  inclv.i^ive. 

Deer    (see   exceptions) Oct,  1-Nov.  30. 

Exceptions:  In  Hancock  and  Washington  Counties Oct.  15-Dec.   14.3i 

In   Androscoggin,   Cumberland,   Kennebec,   Knox,   Lincoln, 

Sagadahoc,  Waldo,  and  York  Counties Nov.  1-Nov.  30. 

*^  Louisiana:  Deer  season  fixed  by  conservation  commissioner. 

^  Nonresidents  coming  into  State  to  hunt  bears  must  report  in  writing  to  conservation 
department  before  arrival  at  destination. 

2»  Maine:  Commissioner  may  make  local  regulations  and  governor  may  suspend  hunting 
seasons  during  drought. 

30A11  hunting  is  prohibited  on  Kineo  Point,  Piscataquis  County;  on  Proiit's  Neck,  and 
on  Richmonds  Island,  Cumberland  County  ;  southern  point  Swan  Island  ;  and  locally  in 
town  of  Eden,  Hancock  County,  Cape  Elizabeth,  and  town  of  Scarboro,  Cumberland 
County.     (See  State  laws  for  details  and  other  protected  areas.) 

31  Only  residents  of  Hancock  and  Washington  Counties  are  permitted  to  hunt  deer 
therein  from  December  1  to  December  14. 
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Open  •MMO* — Contlnu<<l  Datoi  iiicJiixirr. 

llmrc,   mbbir Oct.  1-Mnr.  81. 

Cray   squlrr*«l......_ • ,-- Oct.  1-Oct.  Rl.« 

Ruffed  ground.  partridKe,  woodcock «—.-.>-»— Oct.  1-Not.  30. 

Uuck.  g(M»at>,  brant.  Wilson  snipe,  coot,  galllnule  (see  exception) --f'cpt.  lrt-l)ec.  ."1. 
Errrptian:  Waterfowl.  In  Hack  Bay.  I'ortland No  open  ueaBon. 

lUack  bellied  and  goldr;;  yellowlegs    (see  exception) Aug.  IG-Nov.  .MO. 

BofCf-ptivn:  In  Men  .ly  and  towns  adjai^ent  thei*eto__Sept.  l*-Nov.  .SO. 

Uall.  othvr  tban  coot  ;» Sept.  1-Xov.  30. 

No  vpca  —mammt   Moo!«e  (1^25)  ;  -s,  Scotch.  Swuu.  and  Mouut  l>eticrt  Islnmls, 

and  in  towaa  of  I>eer  lale.  ami  Km,  in  Hancock  County,  iu  I.sile  au   Ilaut,  In 

Knox  Coaaty.  ia  Perkina,  Sai»«kkkvc  i'uuuty,  and  in  York.  York  County  ;  cow  and  cnlf 
Bi04>»e.  caribou,  quail.  liUBgarlan  partridoe,  plieamnt.  Idack  i;«me.  caprrcnlliie,  cook 
of  the   woods,   dove.  aw«a%  w«e4  duck,  eider   duikH.   aukw.    li  ninet,    grebon, 

guilleniutM,  gulla.  lienMMt  jAtflata,  loona.  murrea,  p4>trelii.  puQins.  rs,  tcrtus,  and 

all  shore  '      '        -opt  woodcock,  Wilaon  aaip**  or  jackanipe,   l-..iv *>  d  and  golden 

ptovera,  a  S8>. 

■■athac  aad  ntiMrat  Nooreakleat  hunting  llcenacH :  I>e4>r  or  other  game   (except 

rnooae).  Oct«»brr  l-l>eceniber  31,  915;  birda,  prior  to  Octoln^r  I  In  Aroostook.  Franklin, 
HiUMx>ck,  Oxford.  TVnoK^rof.  P<«<*ata4«la,  Some^aet,  and  Wa»hlns1on  Countlen.  $5; 
aeaaon  (<-\  •(  8tate   <8  Ruuthorn  counties  t,  $5.     For  Noveiul)er 

(in  iH>nl>i'  •'   U  requln^.      Holder  of  a   llcenHc  may  exchange 

it   for  a    iM»-ii  .  f»««»  Is  required   by  payinif  the  dUTcreiiee   In    cost. 

Nonresident  nr  regiHtered  guide  when  camping  and  kindling  flroa 

while  hunting  lula   (land  in  unorganixed  or  tinliicorporatod  town- 

ahips)  prior  to  Kortmber  itO.  Nonrealdent  fishing  llc««nae,  $3.15  (not  required  of 
children  under  1«  years  of  age)  ;  reai«lrnt  alien  tlahing  license.  $2.16.  Resident  alien, 
game.  $15  (not  required  of  aliens  who  pay  taxes  on  real  enlnte  and  who  have  resided 
in  State  two  years  cuntlnuougly  prior  to  application).     Guide  licenses:   Nonresident, 

$20    (issued  only  to  residents  of  adjoining  Statea  or  I'rr: :  resident.  $1.      Must 

not  guide  more  than  ftr*  persons  hunting  at  one  time.      ^  inp.  $5.     Shipping 

lleenses  iwithin  State)  :  Resident,  deer,  $2;  one  pair  of  ;;  :  .  _  1-  in  seven  days,  SO 
cents.     Issued  by  commisHloner. 

Resident  hunting  license,  fee  25  ceota.  Not  required  of  resident  or  member  of  Im- 
me<liate  family  for  hunting  during  open  season  on  own  land  used  exclusively  for  agri- 
cultural purpose*  and  on  which  he  is  ai-tually  domiciled.  Licence  valid  as  long  as 
holder  remains  eitisen  of  State.  Issued  by  lity,  town,  and  plantation  clerks. 
Bag  Uaails  mmI  poaaaaslaa:  Two  deer,  one  of  which  must  be  an  antlered  buck  (excopt  in 
AndrosroggiD,  Cvmberland,  Kennebec.  Knox.  Lincoln,  Sagadahoc,  Waldo,  and  York 
Counties,  collectively,  limit  1>,  a  Reason  ;  5  ruffetl  iirrouRe  a  day,  25  a  season  ;  10  ducks, 
8  geeae,  8  brant,  15  in  all  of  plovers  and  yellowlegs  but  not  mon»  than  5  plovers,  10 
Wilson  snipe.  6  woodcock,  and  25  in  all  of  rails,  coot,  and  galUnules  a  day.  Trans- 
portation of  migratory  same  birds  must  be  completed  within  five  days  after  close  of 
season  ;  reasonable  time  allowed  after  close  of  season  to  transport  other  game  to  home 
of  owner.  Possession  of  migratory  birds  limited  to  first  10  days  of  close  season  ;  deer 
legally  secured  may  be  possessed  during  close  season. 
Sale:  Sale  of  all  protected  game  birds  prohibited:  unlawful  to  sell  or  give  away  deer  for 
export.  Local  provision  dealer,  under  $5  license,  may  purchase  2  deer  for  retail  to 
his  customers.  Deer  skins  and  skins  with  heads  attached  may  be  bought  and  sold  by 
residents  under  $2.'  license.  Heads  when  detached  from  skins  with  which  purchased 
may  be  sold  to  licensed  taxidermists. 
Export:  Export  of  all  protected  jrame  prohibited;  provided,  a  resident  of  the  State,  under 
shipping  license,  may  export  5  partridges,  6  woodcock,  and  10  ducks  (fee  $5)  law- 
fully killed  by  himself.  A  nonresident  may  export,  open  to  view  under  hunting- 
license  tags,  2  deer,  5  partridges,  10  ducks,  and  6  woodcock,  lawfully  killed  by  him- 
self, v.pon  identifying  same  at  shipping  point ;  nonresident  licensee  may  also  ship  out 
one  pair  of  gtime  birds  a  month  under  a  special  50-cent  license.  Live  game  may  be 
exported  for  breeding  and  advertising  purposes  under  permit  of  the  commissioner  of 
inland  fisheries  and  game. 
Miscellaneous:  Unlawful  to  possess  rifle  or  shotgun,  either  loaded  or  with  a  cartridpre  in 
the  magazine  thereof  in  or  on  any  motor  vehicle  while  upon  any  highway  or  in  the 
fields  or  forests. 

^  Squirrels  protected  in  parks  and  in  compact  or  built-up   portions  of  cities  and  vil- 
lages. 
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MARYLAND. 
Open  seasons:  Dates  inclusive. 

Rabbit,  squirrel,  quail  (partridge),  ruiTed  grouse  (pheasant),  male 

introduced   pheasant,   wild   turkey Nov.   10-Jan.   1. 

Woodcock Nov.  10-Dec.  31. 

Dove Sept.   1-Dec.   15. 

Duck,  goose,  brant,  Wilson  snipe,  coot,  gallinule Nov.   1-Jan.  .llss 

Black-bellied  and  golden  plovers,  yellowlegs Aug.  16-Nov.  SO.^' 

Rail,  other  than  coot  and  gallinule Sept.  1-Nov.   1. 

Reedbird Sept.  1-Oct.  30." 

No  open  season:   Deer,   elk    (1922)  ;    introduced  pheasant   hens,  swans,    wood   duck,  eider 

ducks,    auks,    bitterns,    sandhill    crane,    gannet,    grebes,    gulls,    herons,    jaegers,    loons, 

murres,  petrels,  shearwaters,  terns,  and  all  shorebirds   (except  woodcock,  Wilson  snipe 

or  jaoksnipe,  black-bellied  and  golden  plovers,  and  yellowlegs). 

Sale:   Sale  of  quail,  ruffed  grouse,  wild  turkey,  introduced  pheasant,  and  doves,  reedbirds, 

and  all  other  migratory  game  hirds  is  prohibited. 
Export:  Export  of  all  protected  game  (except  waterfowl)  prohibited;  provided,  a  licensed 
hunter  may  take  out  under  his  license  an  amount  equal  to  one  day's  bag  limit  of 
game,  if  not  for  sale  ;  provided,  further,  no  person  may  take  out  more  than  50  ducks, 
16  geese,  and  16  brant  In  any  one  calendar  week. 
Hunting:  licenses:  Nonresident,  ,$10.25  (fee  $5.10  for  State  license  if  applicant  owns  real 
estate  in  Maryland  assessed  at  $500;  $1.10  for  county  license  in  county  where  such 
real  estate  is  located)  ;  resident.  State,  $5.10;  county,  $1.10;  issued  by  clerks  of  circuit 
court — in  Baltimore  city  by  clerk,  court  of  common  pleas.  License  not  issued  to  person 
under  14  years  of  age  without  written  request  of  parent  or  guardian.  Owners,  tenants, 
and  their  children  may  hunt  on  own  land  during  open  season  without  license.  Patux- 
ent  River  Club  license,  $25  ;  issued  by  clerk  of  circuit  court  i 

Sinkhox,  sneak  boat,  blind,  pusher. — Cecil:  Sneak  boat  (Bohemia  and  Elk  Rivers), 
$5.50;  sinkbox  (Bohemia,  Elk,  and  Sassafras  Rivers),  $10.50.  Anne  Arundel:  Pusher, 
$2;  booby  and  brush  blinds  (west  side  Chesapeake  Bay),  $5;  (south  River),  $2.50. 
Harford:  Sinkbox,  $20.75 ;  sneak  boat,  $5.75.  Kent:  Sinkbox,  $20  ;  blind,  $5.  Queen 
Anne:  Sinkbox,  $10.50;  sneak  boat,  $5.75;  booby  blind,  $2.50.  Susquehanna  Flats: 
Sinkbox,  $20.75;  sneak  boat,  $5.75.  Talbot:  Sinkbox  or  blind,  $5  (issued  to  county 
resident  only).  .Patuxent  River:  Pusher,  $2.50  (required  of  residents  to  push  or  paddle 
nonresidents)  ;  blind,  $5.25  (not  required  in  St.  Marys  County). 
Bag  limits  and  possession:  Four  wild  turkeys  a  season;  10  rabbits,  10  squirrels,  12  quail 
(partridge),  2  ruffed  grouse,  3  English  pheasants,  6  woodcock,  12  doves,  10  jacksnlpe, 
15  yellowlegs,  5  black-bellied  plover,  15  golden  plover  (but  not  more  than  15  plovers 
and  yellowlegs  combined),  50  reedbirds,  50  sora,  25  in  all  of  other  rails,  coots,  and 
gallinules  (but  not  more  than  10  coots  and  gallinules  or  50  sora  and  other  rails  com- 
bined), 25  waterfowl  (but  not  more  than  8  geese  and  8  brant)  a  day  for  each  licensed 
gunner  (not  exceeding  4)  connected  with  an  outfit.  Possession  of  waterfowl,  Wilson 
snipe,  and  plovers  permitted  during  first  10  days  of  close  season,  and  of  doves  until 
December  24. 

Additional  county  restrictions:  Allegany,  2  wild  turkeys-  a  day.  Garrett,  2  ruffed 
grouse,  3  English  pheasants,  6  other  game  birds  a  day.  Harford,  6  rabbits,  1  jack 
rabbit,  8  squirrels,  10  quail,  5  woodcock,  a  day  or  in  possession. 

33  Maryland:  Wild  fowl  shooting  restricted  locally  as  follows  :  On  the  Susquehanna  Flats 
north  of  a  line  extending  from  Turkey  Point  Lighthouse,  Cecil  County,  and  half  a  mile 
north  of  Spesutia  Island  to  Oakington,  Harford  County,  hunting  allowed  only  on  Mon- 
days, Wednesdays,  and  Fridays,  Nov.  1-Jan.  1,  and  Mondays,  Wednesdays,  Fridays,  and 
Saturdays,  Jan.  1-Jan  31  ;  in  Harford  County  only  before  2  p.  m.  ;  in  Anne  Arundel 
County,  on  Magothy  River  on  Tuesdays,  Thursdays,  and  Saturdays  ;  on  Rhode  and  West 
Rivers  on  Mondays,  Wednesdays,  and  Fridays  ;  on  Severn  River  on  Mondays,  Wednesdays, 
and  Saturdays  ;  in  Cecil  County,  on  Bohemia,  Elk,  and  Sassafras  Rivers  on  Mondays, 
Wednesdays,  Fridays,  and  Saturdays  ;  in  Dorchester,  County,  on  Choptank  River  on  Tues- 
days, Thursdays,  and  Saturdays  ;  in  Kent  County,  on  Chester  River  above  Cliff  City  and 
Spaniard  Point  on  Mondays,  Fridays,  and  Saturdays  ;  in  St.  Marys  County,  on  Wicomico 
River  and  tributaries  on  Tuesdays,  Thursdays,  and  Saturdays. 

-^  See  Order  of  the  Secretary  of  Agriculture,  p.  73. 


Game  Laws  for  1921,  25 

MASSACHUSETTS. 
Op«n  teaiiont:**  Dates  inolu»ive. 

lH>4r  <fr<im  sunriso.  fl»f;t  Monday  la  December  to  sunset  tho  r'olluw 

Injj  Saturday,  iDclusiret IX'c.  5-Dec.  10. 

Hare    (kiiuwn   as  varying  or  t'nnndn   hare  or  auowaboe  or  white 

rabbit)  or  rabbit   (seo  exceptions* Oct.  20-Jan.  31. 

LxvcpiiOHs:   In  Dukes  and    Nantucket  Counties.   Nov.    16-Peb. 
ir»;  Kuro|>«>itn  bans  in  licrksblre  County,  unprotectc»d. 
Gray  s<|nlrrel,  quail,  ruffed  jrroube,  pheasant  (mole),  woodcock  (8e«» 

oxr«ptlon) Oct.  20~Nov.  20. 

fV<y/»f<ofi:  Quail  In   Duke«.   Eswx,   Hampden,  Middlesex,   and 
Nantuikot  Counties   (1»2'J). 

Duck.  p<>oM*,  brant.  WUaon  nxi\\M\  frHlIinule,  quark  (mudhen) Sept.  l^Doc.  31. 

1Ua<  khcllied  and  Kolden  plovers,  yi  How  legs . Aug.  16-Nov.  80. 

Rail.  otb«'r  tbau  <x>ot  and  galllnule _ Sept.  1-Nov.  30. 

No  open  iraton:  M«>«>8e.  dove,  prairie  chicken.  Flungarlan  partrldRp.  pheuKants  (EnKHsh. 
tr..ld<n.  Mont'ollan).*  beath  ben,  swans,  wood  duck,  elder  ducks,  niik«.  bitterns,  sand- 
hill arui  whoopinp  cranio,  fulmn*^  ..,^,^..t  grebes,  Rulllemots,  gulls,  herons,  Jaegers, 
I'M, 11-;.   niurn'M,   pt'lrils,   puffins,    ^  -.   terns,   and   all   shore   birds    (exoei)t   wood- 

<..<1<.  Wilson  snip.'  or  JacksniiM*.   >  id  and  golden  plovers,  and  yellowlegs). 

Hunting  and  ftshinc  "^  licenses:  Nonrt'Midrut  citizen:  General.  flO:  (Isb,  |1  (1922.  $2). 
Mrmbers  of  incorporated  game  ilul«  owning  real  estate  assessed  at  not  less  than  $500 
for  cai  h  mondn'r.  and  which  were  organized  prior  to  1907  ;  owners,  or  their  minor 
rbildn'n  over  IK  ywirs  old,  of  real  estate  asses84<d  at  not  less  than  $500;  or  non- 
residents Invltj-d  (for  not  more  than  four  days)  by  members  of  incorporated  club  for 
bunting  fox««s  pay  a  fee  of  $1.  Resident  citizen:  General,  $1  (1022.  $2);  (1022, 
bunt  and  trap,  $1.50);  fish.  SO  cents  (1922,  $1).  Lio'nse  not  issued  to  minors 
under  15,  and  those  under  18  years  of  age  must  apply  In  writing  and  furnish  written 
consent  of  parent  or  guardian.  A  license  (fe««  25  cents)  to  trap  quadrup4>ds,  In  dls- 
.  retion  of  issuing  officer,  may  be  issued  to  any  minor  who  is  a  citizen  b<^tween  the 
-es  of  12  and  IS.  License  not  r«Miuired  of  resident  for  hunting  on  own  land  used 
•  'vely  for  agricultural  purposes  and  on  which  he  is  actually  domiclb'd,  nor  of 
:*  or  minors  under  18  to  fish.  Alien:  General,  $15:  fish.  $1  (1922,  12)  (nppli- 
luust  own  real  estate  to  the  asaeeaed  value  of  $500).  Issued  by  city  or  town 
<b'rks. 
Kag  limits  and  possession:  One  deer  a  season  ;  2  hares  and  5  rabbits  a  day  or  in  possession  ; 
>  gray  squirrels  a  day,  15  a  season  ;  4  quail  a  day,  20  a  season  ;  3  ruffed  grouse  a 
lay,  16  a  season  ;  2  pheasants  a  day,  6  a  season  ;  4  woodcock  a  day,  20  a  season  ;  25 
iucks  (not  more  than  15  black  ducks),  8  geese,  8  brant,  15  in  all  of  plovers  and 
\>llowIegs.  25  Wilson  snipe.  50  sora,  and  25  in  all  of  other  rails,  coots,  and  gallinules 
:<.  day.  Possession  of  waterfowl  in  counties  of  Barnstable,  Bristol,  Dukes,  and  Nan- 
tucket, and  of  plovers,  yellowlegs,  and  rails  permitted  during  first  10  days  of  close 
season. 
Sale:  The  sale  of  all  game  (except  rabbit)  is  prohibited;  provided,  deer,  moose,  caribou, 
and  elk  lawfully  killed  and  imported  into  the  State  under  warden's  tag  may  be 
sold  under  license  at  any  time.  Dealers  may  sell  under  lic«'nse  unplucked  bodies  of 
pheasant.  Scotch  grouse,  European  black  game,  European  or  gray  partridge,  red- 
! tagged  partridge,  and  Egyptian  or  migratory  quail  imported  from  without  the  United 
states,  but  such  birds  must  be  tagged;  fee,  5  cents  a  tag.  Hares  or  rabbits  lawfully 
secured  and  imported  from  a  State  or  country  where  their  sale  is  not  prohibited  may 
l>e  sold  during  the  open  season.  Live  quail  under  State  permit  and  waterfowl  under 
Federal  and  State  permits  may  be  sold  for  propagation. 
Export:  Export  of  quail  and  ruffed  grouse  tak^n  in  State  and  of  all  migratory  game  birds 
prohibited  ;  provided,  a  nonresident  under  his  license  may  take  10  birds  into  another 
State  according  similar  privilege,  if  carried  open  to  view  and  the  commission  or  dis- 
trict deputy  is  notified ;  provided  further,  a  resident  may  export  all  game  (except 
quail,  ruffed  grouse,  woodcock),  but  more  than  two  days'  bag  limit  of  migratory 
birds  may  not  be  exported  in  any  one  calendar  week.  No  game  illegally  taken  may 
be  exported. 
Miscellaneous:  Deer  may  be  taken  with  a  shotgun  only.  Unlawful  to  hunt  or  kill  game 
with  rifle  or  revolver  during  open  season  for  deer. 

'Massachusetts:  Governor  may  suspend  open  seasons  during  extreme  drought. 

Commission  may  open  season  on  pheasants. 
''License  required  "to  fish  in  inland  waters  which  have  been  stocked  with  fish  by  the 
commission  since  January  1,  1910. 

57210°— 21 4 
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MICHIG/N. 

Open  seasons:^  DntfS  inclusive. 

Doer   (male,  with  horns  not  less  than  o  inches  above  the  skull) Nov.  10-Nov.  30. 

Rabbit,  hare  (see  exception) Oct.  15-Dec.  31. 

Exception:  Snowshoe  or  jack  rabbit Oct.  15-Mar.  1. 

Squirrel    (fox) Oct.  15-Oct.  31. 

Ruffed   grouse    (partridge),   woodcock Oct.  15-Nov.  20. 

Duck,  goose,  brant,  Wilson  snipe,   coot,  gallinulo Sept.  16-Dec.  31. 

Black-liellied  and  golden  plovers,  yellowlegs Sept.  16-Dec.  15. 

Rail,  other  than  coot  and  gallinule Sept.  1-Nov.  30. 

No  open  season:  Elk,  moose,  caribou,  European  partridge,  dove,  squirrel  (except  fox  squir- 
rel), quail,  introduced  pheasants,  black  game,  capercailzie,  hazel  grouse,  Canada  or 
spruce  grouse,  prairie  chickens,  wild  turkey  (1924)  ;  swans,  wood  duck,  eider  ducks, 
auks,  bitterns,  sandhill  and  whooping  cranes,  gannet,  grebes,  guiis,  herons,  jaegers, 
loons,  murres,  terns,  and  all  shorebirds  (except  woodcock,  Wilson  snipe  or  jacksnipe, 
black-bellied  and  golden  plovers,  and  yellowlegs). 
Hunting  licenses:®)  Nonresident:  Deer,  S50 ;  small  game,  $10.  Resident:  Deer,  $2.50; 
small  game,  $1.  Issued  by  county  clerks,  commissioner,  or  deputy.  Licenses  issued 
to  persons  under  17  and  over  12  on  application  of  parent  or  guardian,  who  must 
accompany  such  minor  when  hunting.  No  license  required  of  residents  or  minor 
children  hunting  small  game  on  own  inclosed  land  on  which  they  reside. 
Bag  limits  and  possession:  One  deer  a  season  ;  5  fox  squirrels  a  day,  10  in  possession,  15  a 
season  ;  7  rabbits  a  day,  10  in  possession,  25  a  season  ;  5  partridge  a  day,  10  in  pos- 
session, 25  a  season  ;  25  ducks  a  day.  50  in  possession,  50  a  calendar  week ;  6  geese  and 
brant  a  day  or  in  possession,  25  a  season  ;  6  woodcock  a  day,  20  in  possession,  25  a 
season  ;  15  Wilson  snipe  a  day,  25  a  season ;  15  in  all  of  black-bellied  and  golden 
plovers  and  yellowlegs  a  day,  25  a  season  ;  50  sora  and  25  in  all  of  other  rails,  coots, 
and  galiinules  a  day.  Possession  of  migratory  birds  permitted  during  first  10  days  of 
close  season,  and  other  game  during  first  30  days  thereof.  Camping  party  of  six  or 
not  less  than  four  licensed  hunters  maintaining  a  camp  of  not  less  than  four  persons 
for  not  less  than  seven  days  may,  under  permit  (fee  $3),  kill  one  deer  for  camp  pur- 


Sale:  Sale  prohibited  of  all  protected  game,  except  rabbit;  provided,  deer  skins  and  green 
or  mounted  buck-deer  heads  lawfully  taken  may  be  sold  or  transported  under  permit. 
Dealers  may  sell  under  license  unplucked  carcasses  of  pheasants  of  all  species,  Scotch 
grouse,  European  black  game,  red-legged  partridge,  Egyptian  quail,  European  red  deer, 
fallow  deer,  roe  buck,  and  reindeer  lawfully  imported  from  another  State  or  country, 
if  properly  tagged  on  arrival  in  State.  Licensed  retail  dealer,  club,  hotel,  restaurant, 
etc.,  may  sell  portion  of  said  imported  and  tagged  game  to  patron  or  customer  for 
actual  consumption  or  use. 

Export:   Export  prohibited  of  all  protected  game. 

Exceptions:  (1)  Deer  may  be  transported  outside  the  State  to  reach  a  point  within 
the   State. 

(2)  Nonresident  licensee  may  take  out,  as  hand  baggage,  open  to  view,  1  day's  bag 
limit  of  birds,  and  may  ship  one  deer  lawfully  killed  by  himself  when  license  tag  and 
seal  are  attached. 

(3)  Deer  skins  and  green  or  mounted  buck-deer  heads  may  be  exported  under  permit. 

MINNESOTA. 

Open  seasons:'**'  Dates  inclusive. 

Deer,  bull  moose Nov.  10-Nov.  20. 

Black    bear,    rabbit     (see    exception) Unprotected. 

Exception:  Varying  hare,  or  snowshoe  rabbit Oct.   15-Mar.   1. 

^Michigan:  The  director  upon  approval  of  the  Conservation  Commission  may  shorten 
or  close  the  season  and  otherwise  restrict  the  taking  of  any  species  of  game  (except 
that  he  may  not  modify  open  seasons  on  waterfowl  as  fixed  by  Federal  or  State  law) 
for  a  period  not  to  exceed  5  years.  In  any  county  upon  petition  of  25  or  more  citizens 
of  such  county,  if,  upon  public  bearing,  it  is  determined  that  the  species  is  threatened 
with  depletion  or  extinction.  Such  orders  may  be  modified  or  rescinded  when  conditions 
warrant. 

39  Fishing  licenses:  Nonresident  (over  21),  general,  $3;  special,  $1  (fish,  except  brook 
trout) . 

*o  Minnesota:  All  hunting  prohibited  within  3  miles  of  the  corporate  limits  of  Duluth, 
Minneapolis,  and  St.  Paul. 
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Ope*  ttMTiy — CoatiuQtHl  Datr^  inclusive. 

'  V.  hiack,  or  ivx. Oct.  15-AIiir.   1." 

Oct.   15-Nov.  30. 

I   D.irtruUe,  rLufUtfck  plie«iHU)C  \19:21,  1929). No  oi>eu  seai>on. 

IT:  ti>d  groude.  wbite-l»reAftUd  or  &biu*p-tailed 

ii  i -Sept.  le^Oct.  1. 

I>ovc Sept  le-Oct.   1. 

^.        Woodcock I. Oct  1-Nov.  30. 

Vu  '  t.rant   coot,    gnllinule,    Wftaott   snipe   oi    jackRnipe, 

Sept  16-Dec.  81. 

ir  II  inrtt  and  giillinule Sept  IG-NoT.  30. 

Ko  <»w    mooiie.   carl»K>u.   upland    plorer,   imiH>rttHl    pheAxant    (lft_"-»  ; 

.  n  pk>^•^r«.  s'xnna,  wood  duck,  ekler  dticks,  a«k«,  blttHTis,  little 

•    1.,  MiiiUUiU.  anU  whoop'  -.  grebes,  gull*.  h»»rons,  J«egei-«,   ioont*,  terns,  and 

MoreblnHt  (exc«»pt  wo<  •  'D  snipe  or  jackMUlpo,  and  jrollowlegs). 

IliiiM.i'.:  and  ftskinc  Uccnaess  Ix'nn'snrnt  or  alien:  Animnis.  $."»•;   hirtlb.  :«1;">.      lRRm>d  by 

-    I     lissloner.     Fishing  Mrense,  |2    (not  reeinlrod  of  |»«Ti«on   undi-r   ItJ  years  of  a,^'^). 

l-u.ti  by  rommliurtoner,  cfmnt.T  aadltors,  (mwe  wardens,  and  agents.     Resident:  Big 

linmo  nnlni.ils.  $2;  birds,  f  1 ;  fl»h  boose,  $\.     ISNued  by  county  auditor.     Not  issued 

ti>   n,  rson   undrr    14   years  of  ag«'.      Ownei-K.   lessees,   or   m^mh^^ra  of  their   immediate 

'■■•■»  raay   bunt  birds  without   license  during  open   season  on  o\m  or  lonHed   hind 

>'i\  by  th«>m  ns  |M>rnMinont  resklence.     Unlawful  to  enter  growing  grain  fields  for 

'  1  ■  •  •  ;  permission  of  owner. 

»:  deer  or  1  «utler««d  nioo«4»  (but  not  both*  a  season;  B  peeso 

in  ail  of  ducks,  coots.  gallinul«*s,  Wilson  snipe  or  Jaeksnipe, 

45  in  p<»stiesrfon ;  10  quail.  5  ruffeti  grouse  a  day,  20  In  i>o3- 

>  ill  of  A<*r^»,  prairie  chickens,  slMri>-tai]ed  grou»e,  nnd  wood- 

ct>ck,  but  not  more  than  6  woodcock,  a  day:  1ft  prairie  chickens  and  sharp-taileil  grouse 

and    18  doves  and   woodcock  a  season.      Posseswion   p«»rmltted  during  lirst   5   days  of 

( !<w,.  (teaR«in.     Under  permit  or  tags  deer  and  uv<  '»'  possessed  to  February  28, 

iv.ic':itory  blnis  for  10  days  after  close  of  season  -  game  birds  to  Januarj'  81. 

<;iTi;.     (iTfT-pr   migratory  birds  during  first  10  «i...,.^  ..;    vlose  season)    lawfully   taken 

:m  .1    ).,.--.    -. I    in   another  State  may  be  la^K>rted  and  possessed   at  any   time  under 

in.'l"  r   r.'t:iini»ig  tags. 

Sale:  Sale  of  all  protected  game  prohibited;  provided,  hides  of  deer  and  moose  legally 

killed  may  be  sold. 

port:   F:xiH>rt  of  all   protected  game  prohibited,   except  nonresident   licensee  mny   ship 

.ome  in  open  season  under  his  license  coupons  1  deer,  or  1  bull  moose,  and  25  birds 

A  '  "-    rnken  by  himself,  but  not   more  than  2  days'  limit  of  migratory  birds  may 

?  in  any  one  calendar  week.     Deer  and  moose  hides  for  tanning  and  heads 

ing  may  be  expqrttHl  when  tagged  with  license  coupons. 

Miscellaneovs:   Unlawful  to  carry  gun  in  motor   vehicle  unless  taken  apart  or  contained 

in  a  case.     Unlawful  to  keep  game  in  cold  storage. 

kOSSlSSIPPL^ 

8«asoni:^  Dates  inclusive. 

Deer  (male*,  bear Nov.  15-Mar.  1. 

Rabbit,  squirrel Unprotected. 

Quail  or  partridge Nov.  1-Mar.  1. 

Wild  turkey  gobblers Jan.  1-May  1. 

Dove Oct  1&-J«n.  31. 

Waterfowl,  Wilson  snipe  or  jacksnipe,  coot,  poale  d'eau,  gallinule, 

black-bellied  and  golden  plovers,  yellowlegs Nov.  1-Jan.  31. 

Bail,  other  than  coot  and  gallinule Sept.  1-Xov.  30. 

open  season:   Does;   turkey  hens,  swans,  wood  duck,  bitterns,   sandhill   crane,   grebes, 
ills,    herons,   loons,    terns,    and    all    shore   birds    (except  woodcock,    Wilson    snipe   or 
•k^oiipe,  black-bellied  and  golden  plovers,  and  yellowlegs). 
iting  licenses:  Nonresident  $20  (county  license).     Issued  by  sheriflf.     Landowners  and 
'toeir  nonresident  relatives  aiid  friends  may  hont  without  license  during  open  season 
OT^•n  lands. 

Minnesota:   Skjuirrels   protected  within   corporate  limits   of  any   city   or   village,    or 
thin  one-fourth  mile  thereof. 
Mississippi:  Local  regulations  of  boards  of  supervisors  may  also  be  in  force,  but  tliose 
iting  to  migratory  birds  must  not  be  inconsistent  with  Federal  regulations. 


28  Farmers'  Bulletin  1235. 

Bag  limits  and  possession:  One  deer  a  day,  5  a  season  ;  20  ducks,  8  geese,  8  brant,  15 
in  all  of  plovers  and  yellowlegs,  25  Wilson  snipe,  6  woodcock,  20  doves,  15  in  all  of 
rails,  coots,  and  gallinules,  but  a  mixed  bag  shall  not  exceed  20  birds.  Possession  of 
migratory  birds  permitted  during  first  10  days  of  close  season. 

Sale:   Sale  of  all  protected  game  prohibited. 

Export:  Export  of  all  protected 'game  prohibited. 

MISSOURI. 
Open  seasons:  Dates   inclusive. 

Deer   (buck),  wild  turkey Dec.  1-Dec.  31. 

Squirrel June  1-Dec.  31. 

Quail   (bob-white  partridge) JS^ov.  10-Dec.  31.^^ 

Duck,  goose,  brant,  Wilson  snipe,  coot,  gallinule,  black-bellied  and 

golden  plovers,  yellowlegs Sept.  16-Dec.  31. 

Woodcock Nov.  10-Nov.  30. 

Rail,  other  than  coot  and  gallinule Sept.  15-Nov.  30. 

No  open  season:  Does,  fawns  under  1  year  of  age,  tuffed  grouse  (pheasant),  prairie 
chicken  (pinnated  grouse),  imported  pheasants,  other  introduced  game  birds,  dove; 
swans,  wood  duck,  bitterns,  little  brown,  sandhill,  and  whooping  cranes,  grebes,  gulls, 
herons,  jaegers,  loons,  terns,  and  all  shorebirds  (except  woodcock,  Wilson  snipe  or 
jacksnipe,  black-bellied  and  golden  plovers,  and  yellowlegs). 
Hunting  and  fishing  licenses:  Nonresident  or  alien,  $10;  fish  only,  $3.  Issued  by  commis- 
sioner. Resident,  State,  $2.50  ;  county,  $1,  good  in  county  of  residence  or  adjoining 
county;  fish  only  (State),  $1.  Issued  by  county  clerk  or  license  collector.  Fishing 
license  not  required  in  county  of  residence  nor  of  women  and  minors  who  are  citizens. 
Owners  and  tenants  of  agricultural  lands  and  members  of  family  under  21  may  hunt 
without  license  during  open  season  on  own  or  leased  land.  Hunting  on  land  of  an- 
other prohibited  without  his  consent. 
Bag  limits  and  possession:  One  deer,  4  turkeys  a  season;  1  turkey,  10  quail,  15  ducks, 
8  geese,  8  brant,  15  in  all  of  plovers  and  yellowlegs,  15  Wilson  snipe  a  day  ;  15  rails, 
15  coots,  15  gallinules,  but  not  more  than  25  in  all  a  day  or  in  possession  ;  or  2  tur- 
keys, 15  quail,  25  of  any  other  species  of  birds  in  possession.  Possession  of  migratory 
birds,  except  doves,  permitted  during  first  10  days  of  close  season  ;  other  game  during 
first  5  days  thereof. 
Sale:    Sale  .of  all  protected  game  prohibited. 

Export:  Export  of  all  protected  game  prohibited,  except  game  may  be  exported  under 
resident  or  nonresident  license  if  carried  openly  as  baggage  or  express  or  in  owner's 
possession  and  accompanied  by  him,  but  more  than  2  days'  limit  of  migratory  birds 
may  not  be  exported  in  any  one  calendar  week.  Export  (except  of  quail)  for  scien- 
tific or  propagating  purposes  allowed  under  permit. 

MONTANA. 
Open  seasons:^  Dates  inclusive. 

Deer  (male  with  visible  horns)    (see  exception) ' Nov.  1-Dec.  1. 

Exception:  Deer  in  Carter,  Custer,  Dawson,  Gallatin,  Garfield, 
McCone,  Phillips,  Powder  River,  Richland,  Roosevelt,  Rosebud, 
Stillwater,  Teton,  Valley,  Yellowstone,  and  part  of  Fergus 
County   (1924). 

Elk  in  Flathead,  Glacier,  Madison,  Park,  Pondera,  Sweet  Grass, 
Teton,  and  parts  of  Gallatin,  Lewis  and  Clark  (except  north 
North  Fork  Dearborn  River,  Nov.  6-15),  Missoula,  and  Powell 
Counties Oct.  15-Nov.   15. 

Pheasant,  partridge,  prairie  chicken,  fool  hen,  gi-ouse  in  Flathead, 

Lincoln,  Missoula,  and  Sanders  Counties  only Oct.  1-Oct.  15. 

Duck,  goose,  brant,  black-bellied  and  golden  plovers,  Wilson  snipe 

or  jacksnipe,  yellowlegs,  coot,  gallinule Sept.  16-Dec.  31. 

Rail,  other  than  coot  and  gallinule Sept.  1-Nov.  30. 

"  Missouri:  Upon  petition  of  100  householders  to  the  county  court,  at  any  regular  or 
special  term  thereof,  more  than  30  daj'S  before  a  general  election  to  be  held  in  such 
county,  the  question  of  a  close  season  on  quail  for  the  next  two  years  in  such  county 
may  be  submitted  to  the  qualified  voters  therein  at  the  election. 

**  Montana:  Commission  may  close  season  in  any  district  on  any  species  of  game 
threatened  with  undue  depletion  from  any  cause. 


I 
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N«  •p*n  •emammt  Shw^p.  Roat  (192G>  ;  elk  (exoopt  «i«  nh«v«»>.  does  and  fawns*.  nu>oso.  tarl- 
b»>ii,  antrlopp.  bigon  or  buffalo:  phonxant.   p»it  i  .'uso.   prairii>  ohii-kon,   fool  hon 

(except  nn  above)    (1023 »  ;  quail,   sngo   h«>n.  phoasaut.    dovo,    swans,   wood 

diKk.  bitt«»rn.  ':••'•>  '"-^'vn,  Randhill.  and  whovj...  ^  <...u>(i,  grebcH.  gxills,  borons,  loons, 
band-tallwl  pi  .  and  all  shoroblrda  (except  Wilson  snipo  or  jacksnipe,  black- 

l>*llle<l  :imi  K<  ;  s.  an<!  yellowlojfHK 

Hantinr  and  flshina  ltc«navt:  Nonrentdont :  (ieneral,  ir.O :  birds  and  flsh,  $10;  tlsli,  $3.50. 
Alifn:  r,4noral.  $.%0 :  flsh,  $10.  Resident:  Oenornl.  $2.00.  Guide  (residont).  $10. 
.><h»p(iiiii:  (export >.  50  oonts.     I««sucd  by  wnrdon  or  deputy. 

No  llreniie  required  of  minor  under  15.     .\llen  not  holding  a  hunting  license  required 
to  ol.fain  from  warden  $25  lieense  to  poH»rsR  flrearms. 

Bag  limita  and  pocaeMion:  One  de<>r.  1  elk  a  m-ason  :  5  each  of  ^rou^e,  partridKes,  prairie 
« hlckeiis,  fo<d  hens,  phenRant^,  and  Rage  hens  a  day  or  in  poAseraioo  ;  20  ducks,  8 
geeae,  8  brant,  15  in  all  of  plovers  and  yellowlegs,  25  WiUon  nnipe,  60  sora,  2r>  in  ail 
of  other  rails,  coot,  and  galllnules  a  day.  Possession  of  migratory  birds  except  water- 
fowl permitted  during  first  10  days  of  close  season. 

Sale:  Rale  of  all  protected  game  prohibited;  provided,  merchant  or  hotel  or  restaurant 
kr.  p.'r  may  sell  game,  except  migratory  birds,  killed  outside  the  State.  Tender  permit 
nioiintfd  Fpeclraens  or  hides  or  heads  of  game  animals  or  birds  lawfully  taken  may 
W  sold. 

Export:  Rx|>ort  of  all  protected  game  prohibited;  provide<1.  game  lawfully  killed  may  be 
exported  In  open  season  under  hunting  license,  and  shipping  permit  (fee,  50  cents) 
from  Btate  warden  ;  total  shipments  under  one  license  may  not  exceed  season's  bag 
limit,  and  not  more  than  2  days'  limit  of  migratory  birds juay  5e  exported  in  any  one 
ralondar  week;  packages  to  be  labeled  to  show  contents. 

NEBRASKA. 
Open  seasans:  Date/*  incluBive. 

Squirrel   (gray,  red.  fox,  timber) Sept.  lO-Dec.  31. 

I'ralrle   chicken,   grouse Oct.  1-Nov.  1. 

I)uck.    goose,  brant,   Wilson   snipe  or   Jacksnipe,   black-bellied   and 

golden  plover*,  yellovlegs,  coot,  galllnule Sept.  16-Dec.  31. 

Ralls,  other  than  coot  and  galllnule Sept.  10-Nov.  30. 

No  open  aeaaon:   Deer.  elk.  antelope,  mountain  sheep,  quail,  partridge,  sa^re  ben,  pheasant, 
ptarmigan,   introduced   game  birds,   dove,   wild   turkey,   woodcock,    swans,   wood    duck, 
bitterns,   little   brown,   sandhill,   and   whooping  cranes,   grebes,   gulls,    herons,   Jaegers, 
loons,   terns,    and   all    shorebirds    (except    Wilson    snipe    or   Jacksnipe   and    yellowlegs), 
Hantinr  and  fishing  licenses:   Nonresident:   General,   $10.10;   fish,   $2.10.      Allen:   General, 
$15.10;  fish,  $5.10.     Resident,  $1.10.     Issued  by   State  department  of  agriculture  and 
authorized  vendors.     Licenses  required  of  all  persons  over  16  years  of  age. 
Bag  limits  and  possession:   Ten   squirrels  a  day.   20  in   possession;  10  prairie  chicken  or 
grouse  a  day  or  in  possession  ;  25  du<k8  a  day,. 50  In  possession  ;  8  geese,  8  brant  a 
day.  10  each   in   possession;   15  Wilson   snipe  a  day,   25   in   possession;   15   in   all   of 
plovers  and  yellowlegs  a  day,  25  In  possession  ;  15  rails,  25  coots,  but  not  more  than 
25  rails  and  coots  a  day,  25  rails  and  50  coots  in  possession,  50  in  all  of  game  birds 
in  possession.     Possession  permitted  during  first  10  days  of  close  season. 
Sale:   Sale  of  all  protected  pame  prohibited. 

Export:  Game  may  be  transported  by  express  or  baggape  during  the  open  season  if  ship- 
ment is  accompanied  by  shipper's  affidavit  that  the  game  is  not  for  sale  or  profit  and 
was  not  taken  contrary  to  law ;  package  must  be  labeled  with  consignor's  license 
number  and  number  and  kind  of  game,  consigned  to  shipper,  and  accompanied  by  him  ; 
shipment  must  not  contain  more  than  50  game  birds  or  the  possession  bag  limit  on  any 
species.  Not  more  than  two  days'  limit  of  migratory  birds  may  be  exported  in  any  one 
calendar  week. 

NEVADA. 
Open   seasons:  **  Dates  inclusive. 

Deer    (male  with  hornst,  antelope    (with  horns) Oct.  14-Nov.  12.<5 

Prairie   chicken Oct.  1-Jan.  15. 

Sage  hen Aug.   1-Aug.  31. 

Dove Sept.  1-Dec.  15. 

Duck,    goose,    brant,    coot,    galllnule,    Wilson    snipe    or    Jacksnipe, 

black-bellied  and  golden  plovers,  yellowlegs Sept.  16-Dec.  31. 

Rails,  other  than  coot  and  galllnule • Sept.  1-Nov.  30. 

*^  Nevada:  County  commissions  rs  may  shorten  open  seasons  on  game  upon  petition  of  50 
or  more  resident  electors  of  county  ;  and  maj-  designate  open  season  of  one  month  on 
buck  deer  or  buck  antelope  between  September  15  and  December  15,  instead  of  October 
14  to  November  12,  or  close  season  entirely. 
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No  open  seas&a:  Elk,  sheep,  goat  (1930);  mountain  quail,  grouse  (1922);  pheasant; 
swans,  wood  duck,  bitterns,  little  brown  and  sandhill  ci*aaes,  gi-ebos,  gulls,  herons, 
loons,  EQurres,  band-tailed  pigeon,  terns,  and  all  shore  birds  (except  Wilson  snipe  or 
jacksnipe,  black-bellied  and  golden  plovers,  and  yellowlegs). 

Hunting  and  fishing  licenses:  *«  JS'ouresident :  Game,  $10;  fish,  $3.  Alien:  Fish,  $7.50. 
Itesident  citizen :  Game,  $1.50 ;  fish,  $1.50.  Issued  by  county  clerks  aad  wardens. 
Aliens  prohibited  from  banting.  No  license  required  of  boys  or  girls  under  14.  Laud- 
ownei*s  may  hunt  and  fish  on  own  land  without  license  during  open  season. 

Bag  limits  and  possession:  One  deer  and  1  antelope  a  season;  10  sage  hens,  25  ducks,  S 
geese,  S  brant,  25  SJjipej.  15  in  all  of  plovers  and  yello-wlegs,  50  sora,  and  25  in  all  of 
other  rails,  coots,  and  gallinules,  and  25  doves  a  day.  Possession  of  migratory  birds 
permitted  duficg  fi^st  10  days  of  close  season. 

Sale:   Sale  of  ail  protected  game  prohibited. 

Export:   Export  of  all  protected  game  prohibited. 

NEW   HAMPSHIRE. 
Open  seasons:-^*  Dates  iueliisive. 

Deer  in  Coos  County Oct.  15-Nov.  30. 

In  Carroll  County I^ov.  IS-Dec.  15 

In  Grafton  County Nov.  1-Dec.  15. 

In  rest  of  State Dec.  1-Dec.  31. 

Hare,  rabbit Oct.   1-Feb.  28. 

Partridge,  ruffed  grouse,  woodcock .Oct.  l-Nov.  30. 

Duck,  goose,  brant,  Wilspn  snipe  or  jacksnipe,  coot,  gaJlinule -£k^pt.  16-Dec.  31. 

Black-bellied  and  golden  plovers,  yellowlegs Aug.  16-Kov.  30. 

Rails,  other  than  coot  and  gallinule Sept-  1-Nov.  30. 

No  open  season:  Elk,  moose,  caribou,  dove,  quail,  pheasant,  European  partridge;  gray 
squirrel  (1924)  ;  swans,  wood  duck,  eider  ducks,  auks,  bitterns,  sandhill  crane,  gannet, 
grelJes,  guillemots,  gulls,  herons,  jaegers,  loons,  murres,  petrels,  puffins,  shearwaters, 
terns,  and  all  shore  birds  (except  woodcock,  Wilson  snipe  or  jacksnipe,  black-t>eliied  and 
golden  plovers,  and  yellowlegs), 
HttHting  and  fishing  licenses:  Nonresident:  Game  and  fish,  $15;  fish,  $2.15.  Rfssidcnt : 
Game  and  fisb,  $1.  Resident  soldiers  and  sailors  over  70  years  of  age  may  hunt  and 
fish  without  a  license.  Fishing  licenses  not  required  of  children  under  16  yeai-^  of  age, 
Bor  of  wom^n  or  blind  people.  Issued  by  commissioner  or  his  agent  in  each  town,  who 
with  few  exceptions  is  the  town  clerk.  Licenses  not  granted  to  children  under  IS  years 
of  age,  and  only  with  written  consent  of  parent  or  guardian  to  minors  under  16  years. 
Child  under  13  may  hunt  without  license  v/hen  accompanied  by  licensed  parent  or 
guardian.  Resident  owner  of  farm  lands  and  minor  children  may  hunt  during  open 
season  on  own  land  without  license.  Guide :  Nonresident,  $20  ;  resident,  $1.  Issued 
by  commissioner.  , 
Bag  limits  and  possession:  Two  deer  a«.  season  in  Coos  and  Carroll  Counties,  1  in"  rest  of 
State  (person  securing  1  deer  in  any  of  the  one-deer  counties  may  take  1  additional 
deer  in  Coos  or  Carroll  County)  ;  5  hares  a  day ;  5  ruffed  grouse  a  day.  25  a  season  ; 
5  woodcock  a  day,  25  a  season  ;  20  ducks,  8  geese,  8  brant,  25  Wilson  snipe,  15  in  all 
of  plovers  and  yellowlegs,  50  sora,  and  25  in  all  of  other  rails,  coots,  and  gallinules 
a  day.  Deer  may  be  possessed  for  a  reasonable  time  after  close  of  open  season. 
Sale:  Sale  of  all  migratory  birds  prohibited.  Sale  for  food  purposes  prohibited  of  the 
dead  bodies  of  birds  belonging  to  a  family  any  species  or  subspecies  of  which  is  native 
to  and  protected  by  the  State;  provided,  deer,  hares,  and  rabbits  may  be  sold  during 
the  open  season. 
"Export:  Export  of  all  protected  game  prohibited;  provided,  game  (except  ruffed  grouse) 
imported  from  without  the  United  States  or  raised  in  private  pre5*erves,  when  tagged 
and  marked  to  show  kind  and  number,  name  and  address  of  consignor  and  consignee, 
and  initial  point  of  billing  and  destination,  may  be  exported  unaccompanied  by  the 
owner,  but  not  more  than  two  days'  limit  of  migratory  birds  may  be  exported  in  any  one 
calendar  week.  Game  for  propagation,  the  head,  hide,  feet,  or  fur  of  game  quadrupeds, 
and  the  plumage  or  skin  of  game  birds  (except  migratory  birds)  legally  taken  and  pos- 
sessed may  be  transported  without  being  marked.'^  Nonresident  may  take  out  of  the 
State,  under  bis  hunting  lic<-nse  and  permit,  one  day's  limit  of  game  birds  when 
properly  marked  and  tagged  and  two  deer  under  license  tags. 

*^  Nevada:  Citizen  of  any  State  must  pay  same  fee  for  hunting  or  fishing  license  as 
charged  nonresidents  by  his  State  of  residence. 

4s  ?;ew  Hampshire:  Governor  and  council  may  suspend  open  season  in  time  of  excessive 
drought. 

«  See  sec.  243,  Lacey  Act,  p.  58. 
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NEW   JERSEY. 

I  7>at<s   iiulnsive. 

Uvr  ^'  ttnale,  wlUk  horiu  visible  above  tbe  hair) .^..  Deo.  10 -Dec.  20. 

K:i    ....1     . Oct.    1-Voc.    ir.. 

It  "I.  quail.   rufftMl  i;rouse   (partridge),  prairie  chick*»u, 

partridKi*.   K^jmsh  or   rlnKacok  pbeasant  co<k.s    (8(<> 

'   In  nuU  within  1  mile  of  Cfnnu 
■in     'iiiviiwhii.v      ;ii     riiiiMngton 

I  No  opon  season. 

inirk.  K--  ...:..:    Oct.  IG-Jaii.  81. 

ItLu-k  U'IIkhI  uuU  guitk-u  piavcTK,  >eUoW'lttgi> .-..•.^.••._. Ang.   16-Nov.  SO. 

Wo.MlLi.ck . ... Oct.   1-NoT.  30. 

imh  ben),  Sept.  1-Nov.  30. 

aa:   I>ue«  .i  or  rln^neck  pheasuut  liens,  doves, 

-"»«  "-^    "■  teniR,  little  brown,  sandhWl,  and 

(8,    K^ills,    herons,    Jae;;ois,    loons, 

<rv  birds  (except  woodcock,  Wilson 

>>'^',  t>l»ck  .   goltii-u  ptuveiii,  and  yellowlega). 

II.     ■>  •,:,;.'  Iir*n*»«:  '  '  Cnmo  «nd  1\uh  (lOl'l),  $10.15;  (192S).  $10.no  ; 

I.    t'-.lG:  <  >     citizen   above   age   of   14:    Game 

li»21i,  |1.!  1  for  I>y  pan-nt  or  legal  guardian, 

.1.  W..-V ,.  ,ioii  of  f lo  citlzi^n  between  ages  10  and  14 

to  hutit  wli<>n  ;t  i:il  license:  fet\  |1  ;  ls.sued  only  by 

foiiiiuissioii.     a;  .  .;  •    'y,  or  town  cleric,  salaried  warden, 

or  H'gistrar  of  liceuMrs. 

Allen  prob)bit«>d  from  bunting  or  owning  shotgun  or  rifle  unless  he  la  the  owner  of 
r»>al  property  in  N«^  Joraey  to  tkm  TftkM  of  $2,000  abovo  all  IncnmbranctHs,  in  which 
ca94>  he  may  Beeun>  noartakloot  lioMMa. 
Bag  limits  and  poMt— low t  0*»  dee*  a  Mason;  10  rabbits,  10  quail.  3  ruffed  Rroupo,  H 
I?ngli»!h  or  rlngneck  pheAsant  eocka,  S  Hungarian  partridges,  6  woodc«Kk,  25  ducks, 
8  gt>ese.  8  brant,  25  snipe,  16  in  all  of  plovers  and  yellowlega,  50  reedl>irds.  50  sora, 
and  25  in  aii  of  other  rails  (marsla  hana),  coot,  and  gaillnules,  a  day  or  in  possessiun. 
I*osKe«sion  of  all  game  (t'xcept  dear)  permitted  during  the  first  10  daya  of  close  season. 
Sale:  The  sale  of  deer.  Hquirrel.  reedMrd«;  and  all  game  birds  is  prohibited ;  rabbits  may 
l>e  sold  during  opon  »'ason  and  10  days  thereafter ;  Belgian  hares  and  Jack  rabbits 
logally  killed  in  another  State  may  be  imported  and  .sold  at  any  time  ;  the  unplucked 
carcasses  of  Oinada  geese  and  mallard,  wood,  and  black  ducks  (when  raised  In  cap- 
tivity under  pyderal  and  State  permits),  deer,  squirrel,  quail,  ruffed  grouse,  and 
pheasants  raided  on  lieeased  game  preserves  and  properly  tagged,  and  the  unplucked 
carcasses  of  Scotch  jrrooee,  European  black  grouse,  lihiropean  black  plover,  red-te^gcd 
partridge,  and  Etxyptlan  quail  coming  from  a  foreign  country,  wliieh  are  properly 
tagged  by  State  authorities,  may  be  sold  at  any  time  for  food  purposes. 
Export:  Export  of  all  protected  teame  (except  deer)  prohlbitf>d,  except  a  nonresident 
licensee,  In  one  day,  may  carry  from  State  the  daily  bag  limit  of  game,  if  open  to  view, 
but  not  more  than  two  days*  limit  of  game  may  be  exported  in  one  calendar  week. 
Miscollaneoos :  T'nlawfnl  to  use  shotgun  or  rifle  holding  more  than. 2  cartridges  or  that 
may  be  fired  more  than  twice  without  reloading. 

NEW  MEXICO. 

Opea  seasons :  ^i  Dates  inclusive. 

Deer  (with  horns  at  least  6  indies  in  length),  squirrel  (tassel- 
eared  gray),  wild  turkey Jfov.  20-Nov.  30. 

Quail    (except   bobwhite) Nov.  1— Dec.  31. 

Turtle    dove    and    wbite-wiikged    dove,    black-bellied    and    golden 

plovers,   yellowlegs Sept.  1-Dec.  1.5. 

Duck,  goose,  brant,  Wilson  snipe,  coot,  gallinule . Oct.  16-Jan.  31. 

Rails,  other  than  coot  and  gallinule Sept.  1-Nov.  30. 

^  Netc  Jersep:  Wild  deer  may  be  taken  only  with  .shotgun  not  smaller  than  12  gauge, 
■which  may  not  be  loaded  with  a  bdllet  or  other  missile  larger  than  buckshot.  Killing  of 
a  deer  must  be  re4>ortpd  to  commissioners  or  county  warden  within  48  hours.  Landowner 
or  hi.s  authorized  agent  may  kill  deer  on  his  own  cultivated  land  at  any  time  ;  carcass  of 
deer  so  killed  is  the  property  of  the  commis.sion,  and  such  killing  must  be  reported  within 
48  hours. 

^^  Xeic  Mej-ico:  Commission  may  close  season  in  any  locality  on  any  species,  and  may 
prohibit  all  hunting,  iu  periods  of  extreme  forest  fire  danger,  at  such  times  and  places 
as  may  be  necessary. 
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No  open  season:  Docs,   Sonoran  deer,   elk,   she-ep,  goat,   antelope,  bufCalo,   bobwhite  quail, 
pheasant,    ptarmigan,   prairie   chicken,   sage   hen,   grouse,    swans,   wood   duck,   bitterns, 
little  brown,   sandhill,   and   Avhooping  cranes,    grebes,   gulls,,   herons,   loons,   Imnd-tailed 
pigeons,  terns,  and  all  shorebirds   (except  Wilson  snipe  or  jacksnipe,  black-bellied  and 
golden  plovers,  and  yellowlegs). 
Hunting  and  fishing  licenses:   Nonresident:  Big   game,    bird,    and   fish,   $35.25;    big   game 
and  bird,  $30.25  ;  big  game,  $25.25  ;  bird,  $10.25  ;  fish,  $5.     Resident :  Big  game,  bird . 
and   fish,   $2.50;   big   game  and   bird,    $2.25;   big   game,    $1.50;   bird,   $1.25;   fish,   $1  ; 
guide,  $5.25  ;  duplicate,  $1.     Issued  by  county  clerks  and  deputies  designated  by  State 
warden.     Alien  resident  of  New  Mexico  or  an  adjoining  State  not  permitted  to  hunt 
or  to  own  or  possess  shot  gun  or  riflfe  in  State. 
Bag  limits  and  possession:   One  deer  a  season  ;  3  wild  turkeys,  20  quail,  25  doves  a  day  or 
in  possession  ;   25  ducks,  8  geese,   8  brant,  25  Wilson  snipe,   15  in  all  of  plovers  and 
yellowlegs,  50  sora  and  25  in  all  of  other  rails,  coots,  and  gailinules  a  day.     Possession 
permitted  during  open  season  and  first  5  days  of  close  season.     Under  permit,  game, 
except   migratory  birds,   may  be   held   in   storage   for   first  90   days  of   close   season ; 
migratory  birds  may  be  so  held  for  a  period  of  10  days. 
Sale:   Sale  of  all  protected  game  taken  in  the  State  prohibited;   provided,  game   (except 
migratory  birds)   imported  into  State  by  hotel,  restaurant,  caf6,  boarding-house  keeper, 
or  dealer  may  be  sold  under  a  permit  good  for  not  more  than  30  days. 
Export:   Export  of  all  game  taken  in  the  State  prohibited,  except  under  permit,  fee  $1.25 
1   deer  and   3   turkeys;   and   $1.25   for  bag  limit   of   other  birds   and   fish;   holder   of 
hunting  license,  under  permit  from  warden,  may  export  game  or  birds  for   scientific 
or  prepagating  purposes. 

NEW   YORK. 
Open  seasons:  ^"  Dates  inclusive. 

Deer    (with    horns   not   less   than   3   inches    long)    in   Adirondack 

region  ^'^ Oct.  15-Nov.  15. 

Deer  (with  horns  not  less  than  3  inches  long),  in  Columbia,  Dela- 
ware, Greene,  Orange,  Rensselaer,'^  Sullivan,  and  Ulster  Counties- Nov.  1— Nov.  15. 

On  own  land  in  Dutchess  County  " Nov.  1-Nov.  15. 

Varying  hare,  rabbit^ Oct.  1-Mar.  1. 

Squirrel,  black,  gray,  or  fox Oct.  15-Nov,  15.^^ 

Grouse,  partridge  ^^ -— • Oct.  15-Nov.  15. 

Pheasant,  male  only  ^2   (four  days  only) ^Nov  5  and  12  * 

Waterfowl,  Wilson  snipe  or  jacksnipe,  coot,  gallinule Sept.  16-Dec.  31. 

Black-bellied  and  golden  plovers,  yellowlegs _ Aug.  16-Nov.  30. 

Woodcock Oct.  1-Nov.  15. 

Rails,  other  than  coot  and  gallinule , -^ Sept.  1-Nov.  30. 

No  open  season:  Elk,  moose,  caribou,  antelope,  fawns;  Hungarian  or  European  gray- 
legged  partridge;  dove;  quail  (1925)  ;  swans,  wood  duck,  eider  ducks,  auks,  bitterns, 
sandhill  and  whooping  cranes,  fulmars,  gannet,  grebes,  guillemots,  gulls,  herons,  jaegers, 
loons,  murres,  petrels,  puffins,  shearwaters,  terns,  and  all  shorebirds  (except  woodcock, 
Wilson  snipe  or  jacksnipe,  black-bellied  and  golden  plovers,  and  yellowlegs). 
Hunting  licenses:^  Nonresident  or  alien,  $10.50;  resident,  $1.10.  Issued  by  county,  city, 
and  town  clerks.  Owners,  members  of  immediate  families,  and  tenants  actually  occupy- 
ing cultivated  farm  land  may  hunt  thereon  without  license  during  open  season. 
Licensee  required  to  wear  button. 
Bag  limits:  One  deer,  24  woodcock,  10  grouse,  3  male  introduced  pheasants  a  season; 
G  varying  hares  or  rabbits.  5  squirrels,  6  woodcock,  2  grouse,  25  ducks,  8  geese,  8 
brant,  25  in  all  of  rails,  coots,  mud  hens  and  gailinules,  15  in  all  of  plovers  and  yellow- 
legs, 25  Wilson  snipe  or  jacksnipe  a  day. 

^New  York:  Commissipn  may  shorten  open  seasons  on  game.  Open  season  on  upland 
game  fixed  or  closed  by  order  of  commission  as  follows  :  Cottontail  rabbit  in  Richmond 
County,   October  1-November   14   and   January   1-31. 

^  The  Adirondack  region  comprises  the  counties  of  Clinton,  Essex,  Franklin,  Fulton, 
Hamilton,  Herkimer,  Jefferson,  Lewis,  Oneida,  Oswego,  Saratoga,  St.  Lawrence,  Warren, 
and  Washington. 

"  In  Dutchess  and  Rensselaer  Counties,  deer  may  only  be  taken  with  shotgun  loaded 
with  slugs  or  shot  not  smaller  than  buckshot. 

-=  May  only  be  taken  in  corporate  limits  of  city  or  village  under  permit  of  commission. 

^  Nonresident  fishing  license  fee,  $2.50.  Issued  by  county,  city,  and  town  clerks.  Not 
required  of  persons  under  16  years  of  age  or  in  international  boundary  waters  if  resi- 
dents require  no  license  in  that  part  of  those  waters  not  within  jurisdiction  of  State. 
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PMseMion:    Peor,  prouse.  ami  plu-nsant  during  open  Hoason  and  r»  days  tliorraftor  ;  mlj,'rn 
tory  gaiuo  birds  durluK  oiH'n  M^sun  and  10  days  thert^after.     Doer  properly  tags^d  may 
be  p<K<»«iiaed  under  $1  peruit  to  February  1. 
Sale:   Salt-  of  all  game  birds  prohibited;  provided,  varyins  hares  and  rabbits  loKally  lakin 
II   State  during  open  tieatiou    (from  without  State  at  any   time),  and   unpluokod  oar- 
asses   of  pheasantti,   So«ttch   grouM*.    i:urop*>an   gray-legged   partridge,   European   black 
'  '•         '   partridge,  and  Plgyptian  quail,  and  carcasses  of  European   red  deer, 
ick.   and   r»'ln(le»*r  injport«'«i    from   without   the   United   States  may  be 

.  ••  at  any  time  when  duly  taggeil. 

Licensed  brotvlers  in  States  having  laws  similar  to  the  game-brei'ding  law  of  New 
Vurk  may  Import,  under  $5  license  and  cost  of  Inspection,  domesticated  American  elk, 
white  taileil  dn-r,  European  nnl  deer,  fallow  deer,  ro«'buck,  pheaf^ants,  Canada  and 
Ilutchins  gei'se,  and  mallard  and  black  ducks,  when  duly  tagge*!.  for  sale  under  regu- 
L'.tiuns  of  conservation  commisHion. 

Head,  hide,  and  fi>et  of  quadruptnlM  legally  taken  and  possessed  may  be  sold  at  any 
»irae. 

;..>rt:  Export  of  game  and  birds  prohibited,  except  any  person  may  export  1  deer  and 
lie  day's  bag  limit  of  other  game  In  one  day  during  open  season  by  means  other 
than  parcel  post.  The  taker  may  export  In  one  day  by  common  carrier,  except  parcel 
p«xst,  one  day's  limit  when  accompanied  by  permit  which  shall  show  contents  of 
package.  Head.  hide,  and  f«H>t  of  animals  and  plumage  or  skin  of  game  birds  legally 
taken  may  be  exportetl  at  any  time. 
MUccllaacoas :  Hunting  prohibited  on  lands  supplying  any  municipality  with  water  or  on 
public  blghwaya,  except  public  highway*  within  forest  preserve  counties. 

NEW  YORK— Long  bland. 

Open  seasons:  Dates   iitcluaive. 

Squirrel    (black,   gray,  fox),  quail,  ruffed  grouse,  pheasant    (male 

only) Nov.  l-Dec.  31. 

Varying  hare _. Oct.  1-Mar.   1. 

Cottontail    rabbit " Nov.   1-D<'C.  31. 

Waterfowl,  Wilson  snipe  or  jacksnipc,  coot,  mudben,  gallinule Oct.   10-Jan.  31. 

niack  bellied  and  golden  plovers,  yellowlegs Aug.  16-Nov,  30. 

Woodcock Oct.   1-Nov.   15. 

Hail,  other  than  coot  and  gallinule Sept.  1-Nov.  30. 

No  open  season:  IKn^r,  dove,  swans,  wood  duck,  eider  ducks,  auks,  bitterns,  sandhill  and 
whooping  cranes,  fulmars,  gannet,  grebes,  guillemots,  gulls,  herons,  Jaegers,  loons, 
murres.  petrels,  puffins,  shearwaters,  torns.  and  all  shore  birds  (except  woodcock,  Wil- 
son snipe  or  jacksnlpe,  black-bellied  and  golden  plovers,  and  yellowlegs). 
Bae  limiu  and  possession:  Forty  quail,  10  ruffed  grouse,  30  male  pheasantw  a  season; 
G  quail,  2  ruffed  grouse,  4  male  pheasants  a  day.  For  other  bag  limits  see  New  York. 
Hunting  licenses,  sale,  export,  miscellaneous:    (See  New  York.) 

NORTH   DAKOTA. 

Open   seasons:  Dates   inclusive. 

D»H>r   imale,  with  horns> Nov.  21-Nov.  30." 

Prairie    chicken    (pinnated    grouse),    sharp-tailed    (white-brea.sted) 

grouse,  black-bellied  and  golden  plovers,  yellowlegs,  Wilson  snipe.  Sept.  16-Oct.  16. 
Ruffed  grouse  in  Bottineau,  Cavalier,  Pembina,  and  Roulette  Coun- 
ties  only ^-Oct.  1-Oct.  10. 

Duck,  goose  brant Sept.  16-Dec.  1. 

Coot,   gallinule Sept.  16-Dec.  31. 

Woodcock Oct.  1-Oct.  16. 

Rail,  other  than  coot  and  gallinule Sept.  1-Nov.  30. 

open  season:  Does  and  fawns;  elk,  moose,  antelope,  quail,  ruffed  grouse  (except  as 
above),  English  and  Chinese  ringneck  pheasants,  Hungarian  partridge,  dove,  swans, 
wood  duck,  bitterns,  little  brown,  sandhill,  and  whooping  cranes,  grebes,  gulls,  herons, 
loons,  shearwaters,  terus,  and  all  shore  birds  (except  woodcock,  Wilson  snipe  or  jack- 
snipe,  black-bellied  and  golden  plovers,  and  yellowlegs). 
Hunting  licenses:  Nonresident,  $25;  resident,  $1.50.  Issued  by  commissioners,  deputy,  or 
county  auditor.  Aliens  not  permitted  to  hunt.  Person  or  member  of  family  perma- 
nently residing  with'  him  may  hunt  without  license  during  open  season  on  own  lands 
or  lands  cultivated  by  him.  Resident  license  may  be  issued  to  settler.  No  person  per- 
mitted to  enter  cultivated  or  posted  lands  without  consent  of  owner. 

1^  Xorih  Dakota:  Deer  hunter  must  wear  coat  and  hat  of  dark  blue  or  black  material. 
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Baer  limits  and  possession:  One  doer  a  season;  5  prairio  chickens,  sharp-tailod  sroiiso, 
plovers,  each  or  all  combined  a  day,  10  each  or  all  in  possession  at  one  time,  15  in 
all  of  plovers  and  ycllowlegs,  but  not  more  than  5  plovers  a  day  ;  5  ruffed  grouse  a 
day,  15  in  possession  ;  15  snipe,  woodcock,  ducks,  geese,  each  or  all  combined  a  day, 
but  not  more  than  8  geese,  8  brant,  or  6  woodcock,  30  in  possession  ;  25  in  all  of  rails, 
coots,  and  gallinulos  a  day.  Resident  licensee  under  permit  may  i"etain  not  to  exceed 
20  pinnated  or  sharp-tailed  grouse,  30  waterfowl,  but  not  more  than  50  birds  in  all 
during  first  5  days  of  close  seasoui 

Sale:  Sale  of  all  protected  game  prohibited,  except  hidee,  heads,  and  trophies  of  big  game 
lawfully  taken  may  be  sold  at  any  tame. 

Export:  Export  of  all  protected  game  prohibited,  except  nonresident  licensee  may  carry 
with  him  from  State  under  license  tag  prairie  chickens  and  sharp-tailed  grouse  not 
exceeding  20  in  all,  and  ducks,  geese,  and  brant  not  exceeding  30  in  all,  or  a  total  of 
50  of  all  birds  combined,  if  open  to  view  and  labeled  with  his  name  and  addxvss  and 
number  of  his  license.  Not  more  than  2  days'  limit  of  migratory  birds  shall  be 
exported  in  any  one  calendar  Aveek.  Board  may  grant  permits  for  the  export  of  live 
game. 

NORTH  CAROLINA.55 

Open  seasons  :^^  Dates  inclusive. 

Dove , Oct.  16-Jan.  31. 

Buck,  goose,  brant,  Wilson  snipe  or  jacksnipe,  coot,  gallinule Nov.  1-Jan.,  31. 

Black-bellied  and  golden  plovers,  yellowlegs Sept.  1-Dec.  15.. 

Woodcock Nov.  1-Dec.  31. 

Rail,  other  than  coot  and  gallinule Sept.  1-Nov.  30. 

Reedbird    (ricebird) ^^--._, Aug.  16-Nov.  15.^ 

No  open  season:  Swans,  wood  duck,  auks,  bitterns,  gannet,  grebes,  gulls,  herons,  jaegers, 
loons,  murres,  petrels,  shearwaters,  terns,  and  all  shorebirds  (except  woodcock,  Wilson 
snipe  or  jacksnipe,  black-bellied  and  golden  plovers,  and  yellowlegs). 

Hunting  licenses:  ^^ 

Bag  limits  and  possession:  Twenty-five  doves,  25  ducks,  8  geese,  8  brant,  6  woodcock,  25 
Wilson  snipe,  15  in  all  of  plovers  and  yellowlegs,  50  sora  and  25  in  all  of  other  rails, 
coots,  and  gallinules  a  day.  Possession  of  migratory  birds  permitted  during  first  10 
days  of  close  season. 

Sale:   Sale  of  reedbirds   (ricebirds)  and  all  migratory  birds  prohibited. 

Export:  The  export  is  prohibited  of  quail,  partridge,  pheasant,  grouse,  wild  turkey,  snipe, 
shore  or  beach  birds,  woodcock,  taken  in  State. 

Earceptiona:  Nonresident  may  take  out  of  State  under  his  hunting  license  50  quail 
(partri(5ges),  12  grouse,  2  turkeys,  and  50  in  all  of  Wilson  snipe,  plovers,  and  yellow- 
legs in  a  season,,  but  not  more  than  two  days'  limit  of  migratory  birds  shall  be  exported 
in  any  one  calendar  week.  Export  permitted  under  permit  of  Audubon  Society  of  ruffed 
grouse  and  wild  turkey  for  propagation. 

OHIO. 
Open  seasons:  Dates  inclusive. 

Hare,  rabbit Nov.  15-Jan.  1.^^ 

Squirrel Sept.  15-Oct.  20. 

Ruffed  grouse,  cock  pheasant  (introduced).  Hungarian  partridge Nov.  15-Nov.  25. 

Duck,  goose,  brant,  Wilson  snipe,  black-bellied  and  golden  plovers, 

yellowlegs,  coot,  gallinule Sept.  16-Dec.  31. 

Woodcock Oct.  1-Nov.  30. 

Rail,  other  than  coot  and  gallinule Nov.  1-Nov.  30. 

No  open  season:  Deer,  quail,  dove,  swans,  wood  duck,  eider  ducks,  bitterns,  sandhill  and 
whooping  cranes,  grebes,  gulls,  herons,  jaegers,,  loons,  murres,  petrels,  terns,  and  all 
shore  birds  (except  v/oodcock,  Wilson  snipe  or  jacksnipe.,  black-bellied  and  golden 
plovers,  and  yellowlegs). 

^  North  Carolina:  Only  the  FederaJ  season,s  and  other  restrictions  on  migratory  birds 
are  given.  Gounty  seasons  and  provisions  relating  to  licenses,  bag  limits,  sale,  and  export 
are  too  numerous  to  be  included.  Full  information  regarding  laws  applicable  to  counties 
under  jurisdiction  of  Audubon  Society  may  be  had  on  application  to  the  secretary, 
Audubon  Society,  Raleigh,  N.  G.  The  county  laws  should  be  consulted,  as  in  some  in- 
stances they  prohibit  the  hunting  of  migratory  game  birds  during  part  of  the  periods 
mentioned  in  the  table.  Wood  duck,  sv/ans,  robins,  larks,  aJid  certain  other  migratory 
birds  may  not  be  killed  at  any  time.  (See  Migratory  Bird  Regulations,  pp.  67-72;  and 
order  of  the  Secretary  of  Agriculture,  regarding  reedbirds,  p.  73.) 

^Ohio:  Landowners,  tenants,  and  employees  may  take  hares  or  rabbits,  when  doing 
substantial  dam&ge  to  crops,  trees,  or  shrubbery,  at  any  time  except  on  Sunday. 
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ITunthiK  and  flf^insr  licentes:    Nonrosldont  citizen  :  General.  $15.25,;  ash.  $2.     Bjcsiklout  clti- 

-  n.    $1.25.      Issu«mI   l)y   county  an«l   township  clorlcs.     Person  uQder  16  wh«'u   huatini? 

'  iii>t    )<•>  a(MM)mi>.ini«>tl  1»y  adult.     Owners,  tenants,  or  th«>h-  children  may  hunt  without 

.  in.sf  durliitf  .'i».'n   s.  ;k..oj»  on  own  or  laasMl  lands.     Written  yeruiiiisiott  required  on 

iid  of  another. 

i:  limits  and  pouMalMi:   Fivt-  si|uirrels  and  10  rabbits  a  day  or  in  po68<^3lon :  3  vufTed 

.  -.  .  :t  CO.  k  plu'isjiMts,  :in«l  •»  liunv'ar!;in  partrlds*'.   15  In  all  of  pIov«rs  and  yt>llow- 

i.-i  Wiisnii   suijw.  i;  w.>«>d...ilc.  s  «.>vK<\  25  du< ks :  35  sorn  ami  26  in  aU  of  other 

.1  d.t.v.     Wnttrfowl.  coots,  aad  gallinvlea  may  be  possessed 

.    s«-a.<i«)U. 

,,   ,  ..»f«vti'd  u'ame  (exo<»pt  har*»  or  rabbit  d«»«'»"«'  nnnn  season >. 

.1  <»l'  ull  |»r.>t«ci.'«l  uHiuc   ii'Xi.pt  rahSit)   t:i:  ■,•;  provided, 

K.-    with  hiiii    from    Stat  •   uuch-r   hln   huotiii  -IS,  pl<'ees   of 

than   two  days'  limit   of  nil;;ratory  hlrds  nm>   Ik*  tfxp'>rted  l)y  one 

.it.hn'  w»i-k      l*it<  k:iK'«*H  rontainluif  xaui«  or  fur-bcarlux  animals 

•  outonts.  Initial  point  of  billing,  and  names 

^  OKLAHOMA. 

Op««  MSMna  1  DatcA  incluaive. 

B«»r.«» 

g«aU. — ^ .Deo.  1-Dec.  81. 

Vurk.  .;oos«>.  brajat,  Wllsoa  s»ip«  or  jarksulpe.  coot,  gallinulc Oct.  l&-.Tan.  31. 

I'.  lli»Hl  and  golden  plovers,  yellowh'gs,  dove Sept.  l-l>Oc.  15. 

W  o.J.    ili,- Nov.  1-I>'c.  31. 

Kail.  othiT  tlMn  coot  aad  gallinule ,_,8ept.  1-Nov.  30. 

No  •p«i  MAMHi:   rH«er   (l?*22t.  ant^-lope,  praJrla  «bicken.  Imported  pheasant,  wild  turkey, 

wans,  woimI  d«ck,  bin  ti.<  brown,  sandhill  and  whooplni;;  cranes,  i^rebcs,  Kulls, 

(i^ron*.  looBK,  band-tai  s.  terna.  and  all  shore  birds  (except  woodcock,  Wilson 

sul^e  or  i^ksaiiK',  bhx  k  i>. mtu  and  golden  plovers,  and  .vcllowbgs). 

mH»1  Mf  imtT   Nonresident.  (15;  alien.  $25;  resident  citizen,  $1.25.      Issued  by  w.irden, 

dep«»t3r.  <Mr  CMUity  ch'rk.     A  ixerson  nuiy  hunt  without  license  during  open   season  on 

VWSl  or  leaaed   premises   actually   occupied   by   him.      Application  of  person  under   14 

must  be  approvtHl  in  writing  by  i»art>nt  or  guardian.     Unlawful  to  shoot  on  or  across 

Ulglikway  or  rnilroad  right  of  way.     Unlawfal  to  kont  on  lands  of  another  without 

owner's  yervJasi^n. 

Bag  limits  and  possession:   Fifteen  quail,  plover,  snipe,  or  ducks  a  daj',   100  a  season;   15 

yeliowlegs,  but  not  more  than   15  in  all  of  plovers  and  yellowlegs  n  day  ;  8  geese,  8 

brant  a  day.  but  not  more  than  10  in  all  a  day  :  50  sora  and  25  in  all  of  other  rails, 

coots.  aiHl  galiluaies  and  Q  woodcock  a  dajr.     Possession  of  migatory  birds  permitted 

dwrin^  tlrst  10  dnys  of  close  seasoo. 

lis:  Sale  prohibited  of  all  protected  game,  except  tliat  heads,  hides,  and  horns  of  big 
game  lawfully  killed  may  be  sold. 
Sxyact;  Export    prohibited   of   all    protected   game,   but    nonre.sident   licensee   may    carry 
to  hte  hoaOiS  two  days'  bag  limit  of  game  birds  If  license  permit  is  attached. 

OREGON.*' 
.Open  seasons:  Dates  inchisive. 

j^isirict  Ko.  !,"»  tcrst  of  Cascades: 

Deer   (male  with  horns) Aug.  20-Oct.  20. 

Silver-gray   squirrel Sept.   15-Oct.  15. 

Quail  (mountain,  or  plumed,  and  California  valley)  in  Coos,  Curry. 

Jackson,  and  Josephine  Counties  only Oct.  1-Oct.  31. 

Grouse,  Chinese  pheasant,  bob-white  qilail   (see  exceptions) Oct.   15-Oct.  31. 

Exceptions:  Blue   or   sooty   grouse   in   Douglas,   Jackson,   and 

Josepiiine   Counties-, Sept.  1-Sept.  30. 

Chinese  pheasants  in  Coos,  Curry,  and  Josephine  Counties- No  open  season. 
Duck,   goose,   brant,    Wilson   snipe,   coot,   black-bellied   and   golden 

plovers,    yellowlegs Oct.  1-Jau.  15. 

Rail,  other  than  coot Oct.  l-Nov.  30. 

^  Oklahoma:  Bear  in  Blaine,  Caddo,  Comanche,  Kiowa,  and  Major  Counties,  no  open 
season  ;  in  rest  of  State,  unprotected. 

«'  Oregon:  Commission  may  open  or  close  the  season  on  any  species  of  game  in  any 
county  or  district  for  such  time  as  it  may  designate. 

^  District  No.  1,  west  of  Cascades,  includes  Benton,  Clackamas,  Clatsop,  Columbia, 
Coos,  Curry,  Douglas.  Jackson,  Josephine,  Dane,  Lincoln,  Linn,  Marion,  Multnomah, 
Polk,  Tillamook,  Washington,  and  Yamhill  Counties.  District  No.  2,  east  of  Cascades, 
includes  all  other  counties  in  the  State. 
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Open  seasons — Continued.  Dates  inclusive. 

District  Xo.  2,'^^  east  of  Cascades: 

Deer  (male,  with  horns)    (see  exception) Sept.   1-Oct.  31. 

Exception:  In  Union  and  Wallowa  Counties Sept.   10-Nov.  10. 

Quail    (mountain,    or   plumed,   and   California   valley)    in   Klamath 

County   only Oct.   1-Oct.   10. 

Grouse    (see   exception) Sept.  1-Oct.  31. 

Exception:  In  Union  and  Wallowa  Counties Sept.   1-Nov.   10. 

Prairie  chicken  in  Sherman.  Union,  and  Wasco  Counties  only Oct.   1-Oct.   15. 

Sage  hen Aug.  1-Aug.  31. 

Chinese  pheasants  in  Baker,  Grant,  Malheur,  Umatilla,  Union,  and 

Wallowa    Counties Oct  2-Oct.  9. 

In  Hood  River  and  Wasco  Counties Nov.  1-Nov.  10. 

In   remainder   of  district No  open  season. 

Duck,  goose,"  Wilson  snipe  or  jacksnipe,  black-bellied  and  golden 

plovers,    yellowlegs,    coot Sept.  16-Dec.   31. 

Rail,  other  than  coot Sept.  16-Nov.  30. 

No  open  season:  Doe  and  spotted  fawn,  moose,  elk,  antelope,  sheep,  goat,  Hungarian 
partridge,  bobwhite,  prairie  chicken,  F'ranklin  grouse,  foolhen,  wild  turkey,  silver-gray 
squirrel,  quail,  and  introduced  pheasants  (except  as  above),  dove;  swans,  wood  duck, 
auklets,  auks,  bitterns,  little  brown  and  sandhill  cranes,  fulmars,  grebes,  guillemots, 
gulls,  herons,  jaegers,  loons,  murres,  petrels,  band-tailed  pigeon,  puffins,  shearwaters, 
terns,  and  all  shorebirds  (except  Wilson  snipe  or  jacksnipe,  black-bellied  and  golden 
plovers,  and  yellowlegs). 
Hunting  and  fishing  licenses:  Nonresident:  Game,  $10;  alien,  gun  license,  $25  (in  addition 
to  hunting  and  angling  license).  Resident,  game  and  fish,  $5;  game,  $3;  hunting  or 
angling,  $1.50  (county  license  issued  to  residents  between  14  and  18  years  of  age). 
Angling,  resident  or  nonresident,®"  $3  (not  required  of  female).  Licenses  issued  by 
county  clerks  and  duly  appointed  agents  throughout  the  State.  Guide,  $3  (issued 
only  to  citizen  of  United  States)  ;  issued  by  commission.  Licenses  not  issued  to 
persons  under  14  years  of  age.  Owner  and  member  of  his  family  may  hunt,  trap, 
or  fish  on  own  premises  without  license  during  open  season.  Licenses,  good  for  life, 
issued  free  of  charge  by  county  clerks  to  pioneers  of  State  who  arrived  prior  to  1860, 
veterans  of  Indian  and  Civil  Wars  upon  proof  of  service,  and  Spanish-American  War 
veterans  resident  in  State  Soldiers'  Home.  Unlawful  to  hunt  on  inclosed  or  occupied 
land  of  another  without  permission  of  owner.  Unlawful  to  shoot  from  highways  or 
railroad  rights  of  way. 
Bag  limits  and  possession :  Two  deer  a  season  ;  5  silver-gray  squirrels  and  10  quail  in  7 
consecutive  days;  5  in  all  of  sage  hens  and  prairie  chickens  a  day,  10  in  7  consecutive 
days  ;  5  in  all  of  ruffed  grouse,  pheasants,  and  sooty  or  blue  grouse  a  day,  10  in  7 
consecutive  days  ;  5  Chinese  pheasants  a  day,  10  in  7  consecutive  days,  but  in  district 
1  a  bag  of  10  shall  not  include  more  than  3  hens  and  in  district  2  more  than  2  hens; 
25  ducks,  25  Wilson  snipe,  15  in  all  of  plovers  and  yellowlegs,  25  in  all  of  rails,  coots, 
and  gallinules  a  day,  but  not  more  than  25  in  all  in  one  day  nor  more  than  30  In  all 
in  7  consecutive  days  ;  8  geese  a  day,  30  in  7  consecutive  days.  Migratory  game  birds 
properly  tagged  may  be  possessed  during  first  10  days  of  close  season  ;  other  game, 
when  properly  tagged,  during  close  season. 
Sale:  .Sale  of  all  protected  game  prohibited.  Game  birds  (except  migratory  birds)  and 
animals  imported  from  without  the  United  States,  when  duly  tagged,  may  be  sold. 
Tag  fee,  5  cents  each.  Commission  may  make  regulations  permitting  the  sale  of  game, 
except  migratory  birds. 
Export:  Export  of  all  protected  game  prohibited,  except  when  tagged  with  metal  seal 
and  accompanied  by  permit  from  State  Warden  showing  kind  of  game  and  names  and 
addressees  of  consignor  and  consignee. 


63  District  No.  2,  east  of  Cascades,  includes  all  counties  not  in  District  No.  1  (see  foot- 
note 62). 

<^  Unlawful  to  kill  geese  at  any  time  on  islands  or  sand  bars  in  the  Columbia  east  of 
Hood  River  or  on  Deschutes  and  John  Day  Rivers  south  to  junction  with  White  Rivei- 
and  Thirtymile  Creek,  respectively. 

"5  Fee  required  of  nonresident  angler  equal  to  that  required  of  nonresident  in  his  Stat'^ 
of  residence. 
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PENNSYLVANIA. 
Open  MmMiis:**  Dates  inclusive. 

I>eer— -male  ^Ith  horns  4  incht^s  above  the  akull Dec.  l-Dec.  15." 

Bear Nov.  1-Dt^c.  16." 

R..<non Oct.  1-Jan.  31. 

II  ir.-.   rabbit Nov.  l-EK^c.  15. 

t^iiuim-Is  (black,  gray,  fox),  quail,  ruffed  grouse,  rtagneck  pheasant, 

llun>;arian  partrUljct',  wild  turkey Nov.  1-Nov.  .10. 

Red  or  pliic  squirrel Nov,  1-Auk.  15. 

I)uck,  Kooft«\  brant Sept.  16-Dcc.  31. 

Blurk  l»ellied  and  gulden  plovers,  yellowlegs,  coot   (mudhen),  gnl- 

llnule,  Wilson  snipe  or  Jackanipc Sept.  16-Nov.  80. 

Wood<-ock Oct.  1-Nov.  30. 

H'lfl    Sept.   1-Nov.  30. 

l;. .  I'.lrd , Sept.  1-Oct.  30.«" 

I  1.   khird Aug.  1-Nov.  30. 

No  op«n  s«aMn:  Elk  (1023),  doe,  fnwn.  dove.  Mwans.  wood  duck,  older  ducks,  auks,  bit- 
terns, little  brown  and  siindhill  cranes,  igrcbes,  guillemots,  ^ulls,  herons,  Jaegers,  loons, 
murres.  petrels,  pufllns.  KhiMirwaters.  terns,  and  all  shore  birds  (except  woodcock,  Wil- 
son snipe  or  Jiu-ksnlpe,  bliick-lM^llied  and  golden  plovers,  and  yellowlegs). 
Hantinc  lic«ns««:  Nonn>sident.  $10.  Issued  by  commission  or  county  trensuror.  Resi- 
dent, $1  from  county  treasurer.  $1.15  through  Justice  of  the  peare.  Li<'ense8  not  Issued 
to  minor  under  14  years  of  age,  and  minor  Iwtween  14  and  16  must  furnish  written 
consent  of  parent  or  guardian.  Licensee  requircnl  to  wear  tag  displayed  on  middle  of 
back  and  to  carry  license  on  person. 

Resident  citizen  and  memlx^rs  of  family  residing  upon  and  cultivating  land  In  State 
!is  either  owner  or  lessee  may  hunt  on  such  land  and,  witli  consent  of  owner,  on  ad- 
joining liind  without  a  license. 

.\llens  not  ixrrnltteil  to  hunt  or  bo  possessed  of  dogs  or  flrenrms. 
Bag  limits  and  possession:  One  deer   (fl   to  party  camping  or  hunting  together),   1   bear 
(3  to  party  camping  or  hunting  together),  40  rabbits,  15  hares,  20  squirrels,  1  turkey, 
25  quail   (Virginia  partridge),   15  ruffe«l  grouse,  0  rlngneck  pheasants.  10  Hungarian 
partridge,  20  woo<lco<'k  a  season.     Five  rabbits.  3  h.nres,  0  squirrels  (black,  gray,  fox), 
8    quail    (Virginia    partridg**).    3    ruffed    grouse,    3    rlngneck    pheasants,    4    Hungarian 
partridge,   6    woodcock,    25    ducks,    8    geese,    8    brant,    25    Wilson    snipe,    15    in    nil    of 
plovers  and  yellowlegs,  50  sora,  25  In  all  of  other  rails,  coots,  and  gnlllnules  a  day. 
Possession   of  migratory  birds  permitted  during  first  10  days  of  close  season;   other 
game  during  first  30  days  thereof. 
Sale:  Sale  prohibited  of  wild  deer,  elk,  squirrel,  rabbit  or  hare,  wild  rlngneck  pheasant, 
Hungarian    partridge   taken    In    the   State;    and    of   quail,    ruffed    grouse    (pheasant), 
wild  turkey,  reedbirds,  and  all  other  migratory  birds  (wherever  taken)  ;  provided,  bears, 
raccoons,  and  blackbirds  may  be  sold  at  any  time. 
Export:  The  export  is  prohibited  of  all  protected  game;  provided,  a  nonresident  licensee 
may  take  out  with  him  on  the  same  conveyance  one  day's  limit  of  game.     Small  game 
to  be  carried  upon  the  person  in  hunting  coat  or  game  bag,  or  as  hand  baggage,  with- 
out cover.     Large  game  may  be  shipped  by  express  when  plainly  marked.     Shipment  by 
parcel  post  prohibited. 
Miscellaneons :   Use  of  automatic  guns  prohibited. 

RHODE   ISLAND. 
Open  seasons:  Dates   inclusive. 
Gray  squirrel,  hare,  rabbit,  quail  or  bobwhite,  ruffed  grouse  or  par- 
tridge,  pheasant Nov.  1-Dec.  31, 

Duck,  goose,  brant,  coot,  gallinule Oct.  1-Jan.  15. 

Black-bellied  and  golden  plovers,  yellowlegs Aug.  16-Nov.  20. 

Wilson     snipe Oct.  1-Nov,  30. 

Woodcock Nov,  1-Nov,  30, 

Ralls,  other  than  coot  and  gallinule Sept,  1-Nov.  30. 

No  open  season:  Deer;  ^  dove;  Hungarian  partridge;  swan.s,  wood  duck,  eider  ducks,  auks,, 
bitterns,  little  brown  and  sandhill  cranes,  gannet,  grebes,  guillemots,  gulls,  herons, 
jaegers,  loons,  murres,  petrels,  shearwaters,  terns,  and  all  shore  birds  (except  wood- 
cock, Wilson  snipe  or  jacksuipe,  black-bellierl  and  golden  plovers,  and  yellowlegs). 

^  reiinsylvania:  Seasons  may  be  closed  on  petition  to  commission. 
®"  Deer  and  bear  may  be  killed  with  a  single  ball  only. 
^  See  order  of  Secretary  of  Agriculture,  p,  73, 

^  Rhode  IsJ<ind:  Deer  injuring  crops  may  be  killed  at  any  time  by  the  owner  or  occu- 
pant of  the  premises  under  written  permit  from  Secretary  of  State. 
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Hunting  licenses:  Nonresident,  $10.25;  alien,  $15.25;  resident,  $1.25.  Issued  by  city  and 
town  clerks. 

Not  required  of  resident  or  his  immedate  family  to  hunt  on  own  or  leased  agricul- 
tural lands  on  which  actually  domiciled ;  nonresident  owning'  real  estate  valued  at  not 
less  than  $500,  and  nonresident  member  of  club  incorporated  for  hunting  or  fishing 
purposes  prior  to  Jan.  1,  1009,  which  owns  real  estate  assessed  for  taxation  at  value 
of  not  less  than  $1,000,  may  procure  license  at  a  fee  of  $1.25  ;  licenses  not  Issued  to 
minors  under  15  years  of  age.  Consent  of  owner  required  for  hunting  on  land  of 
another  from  Dec.  15-Oct.  15. 

Bag  limits  and  possession:  Fifteen  ducks,  8  geese,  S  brant,  6  woodcock,  15  in  all  of  plovers 
and  yellowlegs,  15  Wilson  snipe,  15  in  all  of  rails,  coots,  and  gallinules  a  day,  but 
not  more  than  15  game  l)irds  of  all  kinds  in  possession  at  one  time.  Possession  of 
waterfowl,  coots,  and  gallinules  permitted  during  first  10  days  of  close  season. 

Sale:    Sale  of  all  game  birds  prohibited. 

Export:  Export  prohibited  of  all  game;  provided,  a  nonresident  licensee  may  take  out 
under  his  license  10  wild  fowl  or  birds  in  one  calendar  year,  if  carried  open  to  view. 

SOUTH   CAROLINA. 
Open  seasons:  Dates  inclusive. 

Deer   (male) Sept.  1-Jan.  1. 

Bear Oct.  1-Mar.  15. 

Rabbit,    squirrel Sept.  1-Feb.  28. 

Quail   (partridge),  wild  turkey Nov.  24-Mar.  l.^» 

Dove Oct.  16-Jan.  31. 

Duck,  goose,  brant,  coot,  gallinule,  Wilson  snipe Nov.  1-Jan.  31. 

Black-bellied  and  golden  plovers,  yellowlegs Sept.  1-Dec.  15. 

Rail,  other  tban  coot  and  gallinule Sept.   1-Nov.   30. 

Woodcock Nov.  1-Dec.  31. 

Reedbird Aug.  16-Nov.  15." 

Blackbird Oct.  1-Mar.  31. 

No  open  season:  Does;  ruffed  gx'ouse  (pheasant)  (1925)  ;  swans,  wood  dutk,  auks,  bitterns, 
little  brown,  sandhill,  and  whooping  cranes,  gannet,  grebes,  gulls,  herons,  jaegers, 
loons,  murres,  petrels,  shearwaters,  terns,  and  all  shore  birds  (except  woodcock,  Wilson 
snipe  or  jacksnipe,  black-bellied  and  golden  plovers,  and  yellOAvlegs). 
Hunting  and  fishing  licenses:  Nonresident:  Game  $15.25;  fish,  $3.25.  Issued  by  county 
clerk.  Resident:  Game,  State,  $3.10;  county  of  residence,  $1.10.  Issued  by  county 
clerk  or  game  warden. 

No  license  required  of  resident  owners,  tenants,  their  children,  or,  under  written 
permission,  their  employees,  to  hunt  during  open  season  on  own  lands. 

Consent  of  owner  or  manager  required  to  hunt  on  land  of  another. 

Bag  limits:   Five  deer,  20  wild  turkeys  a  season;   15  squirreds,   15  quail    (partridge),  25 

doves,  2  turkeys,  25  ducks,  8  geese,  8  brant,  6  woodcock,  25  Wilson   snipe,   15  in  all 

of  plovers  and  yellowlegs,  50  sora,  and  25  in  all  of  other  rails,  coots,  and  gallinules 

a  day.     Possession  of  migratory  birds  permitted  during  first  10  days  of  close  season. 

Sale:   Sale  prohibited  of   deer,   quail    (partridge),   dove,   turkey,   reedbirds,   and   all   other 

migratory  birds. 
Export:   Export  prohibited  of  all  protected  game  taken  in  State;  p^-ovided,' a  nonresident 
licensee  may  export  2  deer,  50  quail,  and  4  turkeys  a  season,  and  two  days'  limit  of 
migratory  birds  a   calendar  week,   if  game   is   not   for  sale  and   packages   are  marked 
to  show  contents. 

SOUTH  DAKOTA. 

Open  seasons:  Dates  inch'sh-e. 

Deer   (male) Nov.  1-Nov.  30. 

Partridge,  grouse,  prairie  chicken,  black-bellied  and  golden  plovers, 

5^ellowlegs Sept.  16-Oct.  15. 

Duck,  goose,  brant,  coot,  gallinule,  Wilson  snipe Sept.  16-Dec.  31. 

Woodcock Oct.  1-Nov.  30. 

Rail,  other  than  coot  and  gallinule Sept.  l(>-Nov.  30. 

No  open  season:  Does,  elk,  antelope,  mountain  sheep,  quail,  dove,  pheasant,  upland  plover, 
swans,  wood  duck,  eider  ducks,  bitterns,  little  brown,  sandhill  and  whooping  cranes, 
grebes,  gulls,  herons,  loons,  shearwaters,  terns,  and  all  shore  birds  (except  woodcock, 
Wilson  snipe  or  jacksnipe,  black-bellied  and  golden  plovers,  and  yellowlegs). 

'"^  South  Carolina:  Season  opens  on  Thanksgiving  Day. 
■^1  See  order  of  the  Secretary  of  Agriculture,  p.  73. 
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Rvntinfr  IIcmims:  Nonresident  or  alhn  :  BIr  Ramo.  $2r» ;  Rmnll  cam^.  $1B  ;  ijisnod  by  anmo 
war«l«'n  or  county  trca8nr«.  ReBhleot :  Bipr  gai"o,  f ft ;  muoII  jcamo,  $1;  spe<'ial  license, 
Nuiall  irame,  >3  (bunting;  aiKo  autbori/.es  shipment  «»f  r»()  birds  a»  sp«H'ifiod  in  license)  ; 
is»iu««l  by  county  treasurer.  IIuutinR  name  blnl«  <lurinn  open  senson  on  own  land 
l>ermltte<l  without  llcenae.  Unlawful  to  hunt  on  cultivated  land  of  another  without 
penuission  of  owner. 

Ban  limit*  end  poMcMion :  On.-  deer  a  rear;  25  dnrks.  ireeHC.  brnnt.  coot,  jrallinnles,  sorn, 
«!id  other  rail'*  in  the  ajrjjreKate  of  nil  kinds  (but  not  more  than  8  geofjo  or  brant),  and 
It  of  each  other  apwles  of  ganie  birds  a  day  ;  50  in  all  of  duckn,  jfoese,  or  brant,  or 
otiier  a<iu:itic  fowl  and  snl|,e,  «n»l  1.'  in  nil  of  pniirle  chirkens,  pMrtri(l;:e.  sronse,  and 
ploTer  In  pomea^lon.     PoKsesaion  permitted  during  open  Pcaaon  and  five  days  thereafter. 

8ale»  Hale  of  all  protected  name  prohibited;  proTld(*d,  skins,  head«,  add  antlers  of  doer 
lawfully  killed  may  b«>  aold. 

Es»*rt:   KxT»«rt  of  all  prot-  1,  a  nonresident   may  export  1 

dwT  Inwftilly  killed  un<i'  and  not  more  than  10  birds 

niMler  e«ch  of  the  llYe  <<m,  .^i...  iit  license;  but  not  more  than 

BO  ducks.  10  geese,  10  tir  >  ,i     i  j  :.»•,  30  In  all  of  plovers  and  yellow- 

togs.  «•<!  BO  In  all  of  rall!«,  <.>.<t-.  .  ly  be  exported  by  one  piTsoii  In  any 

on4>  ailMidar  we«*k.  and  If  cxiwrt^d  hy  cvmtaon  carrier,  tags  attached  to  hunting 
llorOM  must  b»  ftfflxcd  to  tacli  sbipnient. 

TENNESSEE. 
Open  BraMnst  f)atrs  inclusive. 

Deer   iu   Hledaoe.    Cumberland,   Grundy,    Marlon,    Sequatchie,   and 

Van  Duren  Counties Nov.  1-Dec.  10. 

In  Cheatham  and  DidiMon  Countlea Dec.  20, 1922. 

In   rest  of   St"'»  Unprotected. 

Squirrel    (see   ex  June  1-Dec.  31. 

Ej-ccptions:    \  .  i'annon,  Cuml)crlnnd.  Franklin,  (irundy, 

Lincoln,  Loudon,  Marion,  Marshall,  Sequatchie,  Sumner, 
Van  Bureu,  and  Warren  Counties,  unprot(>cte«l ;  In  Dickson, 
June  1-Nov.  1  ;  in  Dyer,  June  1-J«ly  1  and  Oct.  1-Jan.  1 ; 
Id  Fayette,  Rutherford,  June  1-Jan.  1  ;  in  Giles,  Oct.  IB- 
July  1 ;  In  Smith  ami  WiUon,  llay  1-Mar.  1. 

BabMI Unprotected. 

^uall  or  partridge,  wild  turkey    (additional   season   for  gobblara, 

Apr.  l-2»>   (sett  exceptiMM) JIov.  IB-Dee.  31. 

Jf«arpMMM.'  QuQiir  tak  Bedtord  and  Moore  Cemnties,  Dee.  t- 
Jan.  1 ;  Ia  Beaton,  Carroll,  Manry,  and  Putnam,  Dec.  1- 
Jan  31 ;  in  Bledsoe,  Cumberland,  Grsn<Iy,  Marios,  Se- 
quatchie,^  aad  ¥aB  Buvea.  Nov.  1-Feb.  1 ;  in  BradHey, 
Canpb^.  VraaWim,  GHaSy  Henry,  Hickman,  Knox,  Mont* 
goa»ery,  and  ftaane*  Decv  1-Feb.  1;  in  Caaaoai,  Marskall, 
Lineolu,  Lauderdate,  aad  WMte,  Nov.  15-Fcb.  15;  la 
Cheatham,  Dickson,  Lawrence;  Loudon,  and  Oi>ien,  Nov.  15- 
Jnai.  15;  in  Dekalk^  Dec.  1-Dec.  31;  la  Hawldns,  Meigs,. 
McMinn,  Kokertaoa,  and  Wilaon,  Nov.  15-Feb.  1;  ka 
Davidson,  Nov.  15-Mar.  1 ;  In  Fayette,  Nov.  22-Feb.  1 ;  In 
Gib«oa,  Nov.  24-Jan.  31  (1921-22)  ;  in  Hardeman  and  Hay- 
wood. Dec.  15-Mar.  1 ;  in  Henderson.  McNairy.  and 
Weakley,  Dec.  15-Peb;.  15 ;  in  Monroe,  Dec.  1-Jan.  15 ;  in 
Sullivan,  Nov.  20-Feb.  15;  in  Washington,  Nov.  20^ Jan.  1; 
in  Warren,  Dec.  1— Mar.  1.  Season  closed  in  Union  until 
1924  ;  Claiborne,  no  open  season. 

WUil  turJiep,  la  Bledsoe,  Cumberland,  Grandy,  Marion, 
SequatcWe.  and  Van  Buren  Counties,  Nov.  1-Jan.  1,  and 
also-  on  gobblers  only,  Apr.  1-May  1 ;  in  Lincoln,  Nov,  1- 
Mar.  1,  and  also  on  gol>blers  only,  Apr.  l-Apr.  25 ;  in 
Canntm   and   SofBvaa  xinprotected. 

Dove    (see  exceptions) Sept.  1-Dec.  15. 

Exceptions:  In  Dickson,  Nov.  15— Dec.  15;  in  Fayette,  Sept. 
1-Nov.  1 ;  in  Montgomery,  Sept.  1-Dec.  1,  in  Obion,  Sept. 
1-Sept.  15 ;  in  Sullivan,  Nov.  20-Dec.  15 ;  in  Claiborne, 
no  open  season. 
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Open  seasons — Continued.  Hates  inclusive.. 
Duck,  goose,  brant,  coot,  mudhen,  gallinulo,  Wilson  snipe  or  jack- 
snipe    (see    exception) Nov.  1-Jan.  31. 

Exception:  Waterfowl   in  Haywood  County _ Dec.  1-Jan.  31. 

Black-bellied  and  golden  plovers,   yellowlegs Sept.  1-Dec.  15. 

Rail,  other  than  coot  and  gallinule Sept.  1-Nov.  30. 

No  open  season:  Grouse,  ringneck  and  Mongolian  pheasants,  woodcock,  swans,  wood  duck,, 
bitterns,  sandhill  and  whooping  cranes,  grebes,  gulls,  herons,  loons,  terns,  and  all 
shorebirds  (except  Wilson  snipe  or  jacksnipe,  black-bellied  and  golden  plovers,  and 
yellowlegs). 
Hunting  licenses:  Nonresident,  $10  (may  hunt  on  own  land  without  license).  Resident: 
State,  $2;  county,  $1  (county  licensee  may  obtain  State  license  for  $1).  Issued  by 
county  clerks.  County  license  not  required  of  residents  in  Cannon,  Hardin,  Houston, 
and  Jackson  Counties  ;  of  residents  to  hunt  squirrels  in  Dyer,  Lincoln,  Smith,  Wayne, 
and  Wilson  Counties  or  rabbits  in  Obion  ;  or  of  residents  to  hunt  squirrels  in  Clay, 
Fentress,  Jackson,  Lawrence,  Macon,  Marshall,  Pickett,  and  Overton  Counties  when 
hunting  on  uninclosed,  or  with  permission  of  owner  on  inclosed,  lands. 

Owners  and  tenants  may  hunt  without  license  on  land  on  which   they  reside.     Un- 
lawful to  hunt  on  tillable  or  inclosed  lands  of  another  without  written  permission. 

Reclfoot   Lake:  Special    license,    fee    $2,    in   addition    to    State   license,   required   of 
residents.     Resident,  fish,  $1  ;  nonresident,  fish,  $2  ;  guide  or  pusher,  $1. 
Bag  limits  and  possession:   Twenty  game  birds  and  animals  a  day,  but  not  more  than  8 
geese,   8  brant,   15   in  all   of  plovers  and   yellowlegs   a   day ;   in   Lauderdale   County,  6 
squirrels,  12  quail,  and  2  turkeys  a  day  or  In  possession. 
Sale:   Sale  prohibited  of  migratory  birds  and  of  all  other  protected  birds  killed  in  State. 
Export:  Export  of  all  protected  game  prohibited;  provided,  nonresident  licensee  may  take 
out   of  State,    if   carried   openly,   game   birds   legally   killed   by   him    (except   25   birds 
only  may  be  exported  from  Reelfoot  Lake),  but  not  more  than  50  ducks,  16  geese,  16 
brant,  10  Wilson  snipe,  30  in  all  of  plovers  and  yellowlegs,  50  in  all  of  rails,  coots,  and 
gallinules,  and  50  doves  may  be  exported  by  one  person  in  any  one  calendar  week. 

TEXAS. 

Open   seasons:  Dates  inclusive. 

Deer    (male) : Nov.  1-Dec.  31. 

Quail  or  partridge,  chacalaca  or  Mexican  pheasant Dec.  1-Jan.  31. 

Wild  turkey  gobblers ^___Mar,  1-Apr.  30. 

Doves Sept.  1-Dec.  15. 

Duck,  goose,  brant,  Wilson  snipe  or  jacksnipe,  coot,  gallinule Oct.  16-Jan.  31. 

Black-bellied  and  golden  plovers,  yellowlegs Oct.  16-Dec.  15. 

Rail,  other  than  coot  and  gallinule Oct.  16-Nov.  30. 

No  open  season:  Antelope,  does,  sheep    (1924)  ;  turkey  hens,  robins;  prairie  chicken,  pin- 
nated grouse,  pheasant   (except  chacalaca),  woodcock    (1924)  ;  swans,  wood  duck,  bit- 
terns, little  brown,  sandhill,  and  whooping  cranes,  gannet,  grebes,  gulls,  herons,  jaegers, 
loons,  petrels,  band-tailed  pigeons,   terns,   and   all   shorebirds    (except  Wilson   snipe  or 
jacksnipe,  black-bellied  and  golden  plovers,  and  yellowlegs). 
Hunting  licenses:   Nonresident   or   alien,   $15;    issued   by   game,    fish,   and   oyster   commis- 
sioner, deputies,  and  county  clerks.     Resident,  $2,  not  required  in  county  of  residence ; 
issued  by  commissioner,  deputies,  and  county  clerks. 
Bag  limits  and  possession:   Three  deer,  3  turkey  gobblers  a  season;  15  in  all  of  quail  and 
chacalaca ;   15   doves ;   25   in   all  of  waterfowl   and   shorebirds,  but  not  more   than   8 
geese,  8  brant,  or  15  plovers  and  yellowlegs  ;  50  sora  and  25  in  all  of  other  rails,  coots, 
and  gallinules  a  day.     Possession   of  all  game  permitted  during  open  season  and  10 
days  thereafter. 
Sale:   Sale  prohibited  of  all  protected  game. 

Export:  Export  prohibited  of  all  game,  except  nonresident  licensee  may  ship  game  to  his 
home  for  own  use  under  affidavit  that  it  was  lawfully  killed  and  will  not  be  bartered 
or  sold  ;  provided,  that  not  more  than  two  days'  limit  of  migratory  birds  may  be  ex- 
ported in  any  one  calendar  week.  Game  may  be  shipped  to  taxidermist  for  mounting 
under  afiidavit  that  shipper  killed  the  specimen  and  that  it  is  not  being  preserved  for 
sale. 
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UTAH. 
Op«  M««ofii:"  rtntrs  inclutsiic. 

m^>r   (buck,  with  h«<rn«>»« Oct.   15-Oct.  26. 

m.vf Sept.  1-Sept.  80. 

I>'i,k.  L'.»-o.  ct>i>t.  mlUnule   (8«h»  exc«»ptlon8) Oct.   1-Dec.  81. 

Lxrtptionn:  Waterfowl,    In    Kane,    San    Juan,    and    Wa«hing- 

ton    Counties -w-^.-*-.— — Oct.  1-Jnn.  15. 

Duck  in  Pish  Lake  Game  Precenre Oct.  1-Nov.  30. 

Rail,  other  than  coot  and  galllnule Sept.  1-Nov.  30. 

No  open  Mason:   \k>vn,  fawns,  elk.  antfloiH>,  sheep,  quail,  partridge,   pralrio  ohickon,  blue 
>:rons«>.  Kayi'  heus,  phoaManta.  swans,  wood  duck,  bitterns,  sandhill  crane,  grebes,  gulls, 
horons.  loous.  ttand  tailed  pigeon,  terns,  and  all  shoreblrds. 
»!"ntin£  and  fiBhina  liccnMs:  .\ny  male  cltlzon.  for  tjarae  and  fl«h,   12  to  16   years,  $1  ; 
'.  and  over.  $2.     tVmales  o%'er  18,  $1.     Aliens  prohibited  from  bunting  or  fishing  in 
ate.     Residents  under  12  not   requiriMl  to  secure  license.      Issued   !)y   State   flsh  and 
Kan)«>  commissioner  or  deputy,  county  clerk,  or  deputy  or  authorized  agent. 
Bmr  limits;  One  dier  a  season  (resident  citizen  only)  ;   25  doves,  25  in  ail  of  ducks  and 
ut  not  more  than  8  gce^e  a  day  :  50  sora  and  25  in  all  of  other  rails,  coot,  and 
Ms  a  day. 
.  ..:e  of  all  protected  icame  prohibited, 
ort:    I'xport  of  all  same  prohibited;  provided,  nonresident  licensee  may  ship  out  25 
M'kH  in  any  one  calendar  week  after  they  have  been  examined  by  the  commissioner 
I  one  of  his  deputiea  and  a  permit  issued  therefor. 

VERMONT. 
;   Open   seasons:  Dates  inclusive, 

I>e«'r   (With  horns  not  less  than  3  inches  long>»* Nov.  7-Nov.  19. 

Hare,    rabbit Sept.  l.VFeb.  28. 

Quail Sept.  15-Nov.  80. 

Kuff«'d  Krouse  or  partridKi\  woodcock- - — . Oct.  1— Oct.  31. 

Duck,  goose,  brant,  coot,  galllnule Sept.  16-I)ec.  31. 

Black  l>elM<^I  and  golden  plovers,  yellowlegs,  English  or  Wilson  snipe 

(Jacksnipe) Sept.  16-Nov.  80. 

No  open  season:    Elk.  gray  squirrel   (1023>,  moose,  caribou,  does,  fawns,  dove,  rail;  pheas- 

L       ants,    European    partridge    (1932);    swans,    wood    duck,    auks,    bitterns,    sandhill    and 

i       whooping  cranes,  grebes,  gulls,  herons,  Jaegers,  loons,  murres,  petrels,  terns,  and  all 

[       shore   birds    (except    woodcock,    Wilson    snipe    or   Jacksnipe,    black-bellied    and    golden 

plovers,  and  yellowlegs). 

Hunting  and  fishtne  licenses:   Nonresident:  Game  and  flsh,  $10.50;  owner  of  real  estate  In 

State  to  value  of  $1,000.  $1.25;  fl.sh,  $2.50.     Resident:   Game  and  fish,  $1.25;  game, 

75  cent-s ;  fish,  75  cents.     Issued  by  town  clerks. 

Hunting  licenses  not  issued  to  persons  under  16  without  written  consent  of  parent 
or  guardian.  Owners  of  farm  lands  and  their  resident  minor  children  or  tenants  may 
hunt  without  a  license  during  open  season  on  own  lands.  Fishing  licenses  not  required 
of  persons  under  15. 
Bap:  limits  and  possession :  One  deer  a  season  ;  4  each  of  ruffed  grouse  and  woodcock  a 
day.  25  each  a  season  ;  5  hares  or  rabbits,  4  quail,  20  ducks,  8  geese,  8  brant  a  day ; 
10  in  all  v.i  plovers,  yellowlegs,  and  Wilson  snipe  a  day ;  25  in  all  of  coots  an<J 
gallinules  a  day. 

Possession    of  waterfowl,    coots,   and   gallinules   permitted   during   first    10  days  of 
[     close  season. 

Sa'-c:  Sale  of  all  protected  game  birds  prohibited;  deer  may  be  sold  during  open  season. 
\  and  for  a  "  reasonable  time  thereafter,"  and  hares  and  rabbits  during  the  open  season. 
Head  and  hide  of  deer  legally  taken  may  be  sold. 

"^-Utah:  Commissioner  may  open  and  fix  seasons  and  bag  limits  on   quail,   pheasants, 
grouse,  sage  hens,  and  doves. 

•'  Nonresident  not  permitted  to  kill  deer. 
^  •*  Vermont:  Landowner,  member  of  his  family,  or  authorized  employee  may  kill  deer 
£doing  damage  to  his  fruit  trees  or  crops  ;  but  the  person  under  whose  direction  a  deer 
Kis  so  killed  must,  within  12  hours,  report  the  matter  in  a  signed  statement  to  the  nearest 
fc  fish  and  game  warden.  Deer  may  also  be  killed  at  any  time  in  orchard  zones  established 
>  by  the  commissioner,  but  such  killing  must  forthwith  be  reported  to  the  owner  of  the 
^orchard  and  the  countv  warden. 

£  .     . 
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Export:  Export  prohibited  of  all  protected  game,  except  hares  and  rabbits;  provided,  a 
nonresident  licensee  may  export  one  deer  and  one  day's  bag  limit  of  game  birds  under 
permit,  but  must  accompany  shipment;  resident  may  export  (if  not  for  sale)  one 
day's  bag  limit  of  game  birds  under  special  permit  from  commissioner.^  Packages  con- 
taining game  delivered  to  a  common  carrier  for  transportation  must  be  tagged  to  show 
the  number  and  kind  of  such  game  therein,  names  of  consignor  and  consignee,  station 
from  which  shipped,  destination,  and  number  of  license. 

VIRGINIA. 

Open   seasons:'''^  Dates  inclusive. 

Deer  (see  exceptions) Oct.  1-Peb.  1, 

Exceptions:  In  Chesterfield,  Mecklenburg,   Prince  George,   and 

Surry  Counties Oct.  1-Jan.  1. 

In   Buckingham,    Cumberland,    Fluvanna,    and   Goochland 

Counties Nov.  1-Jan.  15. 

In  Bath  and  Highland  Counties  (1921) Nor.  1-Feb.  1. 

Elk '^•'  (except  in  national  forest  areas,  no  open  season) Dee.  15-Dec.  31. 

Rabbit  '« Nov.  1-Feb.  1. 

Squirrels '6  (see  exceptions) Aug.  15-Feb.  1. 

Exceptions:   Brunswick,    Caroline,    Charles    City,    Greenesville, 
James  City,  New  Kent,  Spotsylvania,  Stafford,  Warwick,  and 

York  Counties Nov.  1-Feb.  1. 

In    Buckingham,   Cumberland,   Fluvanna,   and   Goochland. 

Counties Nov.  1-Jan.  15. 

In  Loudoun June  1-Oct.  31. 

In  Isle  of  Wight  and  Southampton Sept.  1-Jan.  15. 

In  Rappahannock Nov.  1-Jan.  31. 

In  Shenandoah Aug.  15-Oct.  1. 

In  Warren Nov.  15-Jan.  1. 

Quail   or  partridge,  pheasant  or  grouse,   wild   turkey    (see  excep-. 

tions) Nov.  1-Feb.  1. 

Exceptions:  In     Buckingham,     Cumberland,     Fluvanna,     and 

Goochland  Counties Nov.  1-Jan.  15. 

West  of  Blue  Ridge   (except  In  Clarke  County,  Nov.  15- 
Jan.   1) Nov.  1-Dec,  31. 

Doves    (in    Buckingham,    Cumberland,    Fluvanna,    and    Goochland 

Counties,  Nov.   1-Dec.   15) Sej^t.  1-Dec.  15. 

Duck,  coot,  mudhen,  gallinule  (see  exception) Nov.  1-Jan.  1." 

Exception:  On  Back  Bay,  Princess  Anne  County Nov.  1-Jan.  31." 

Goose,  brant,  Wilson  snipe  or  jacksnipe Nov.  1-Jan.  31.'^ 

Black-bellied     and     golden     plovers,     yellowlegs     (in     Buckingham, 
Cumberland,   Fluvanna,   and   Goochland    Counties,    Nov.    1-Nov. 

80) Aug.  16-Ngv.  30. 

Woodcock Nov.  1-Dec.  31. 

Rail,  other  than  coot  and  gallinule   (in  Buckingham,  Cumberland, 

Fluvanna,  and  Goochland  Counties,  Nov.  1-Nov.  30) Sept.  1-Nov.  30. 

Reedbird  '» Aug.  16-Nov.  15. 

No  open  season:  Swans,  wood  duck,  eider  ducks,  auks,  bitterns,  sandhill  crane,  fulmars, 
gannet,  grebes,  gulls,  herons,  loons,  murres,  petrels,  shearwaters,  terns,  and  all  shore- 
birds  (except  woodcock,  Wilson  snipe  or  jacksnipe,  black-bellied  and  golden  plovers,  and 
yellowlegs). 

75  Virginia:  Boards  of  supervisors  may  shorten  the  open  season  in  their  counties  and 
make  other  restrictions  not  repugnant  to  law,  "  a»d  may  include  in  such  protection  other 
game  not  specifically  mentioned  in  this  section."  (Code  1919,  sec.  3356.)  These  change?; 
are  not  included  in  this  table. 

■^^  Elk  doing  damage  to  private  property  may  be  killed  at  any  time  under  permit  of 
commissioner  of  game  and  inland  fisheries.  Residents  of  the  State  may  kill  rabbits  and 
squirrels  on  their  own  lands  at  any  time.  The  open  season  on  elk,  rabbits,  and  squirrel^; 
In  Buckingham,  Cumberland,  Fluvanna,  and  Goochland  Counties  is  Nov.  1-Jan.  15. 

'"  Wild  fowl  may  not  l>e  hunted  on  Wednesdays,  Saturdays,  and  Sundays  on  Back  Bay, 
Princess  Anne  County.  Open  season  on  waterfowl,  coot,  gallinule,  and  Wilson  snipe  in 
Buckingham,  Cumberland,  Fluvanna,  and  Goochland  Counties,  Nov.  1-Jan.  15. 

'^  See  order  of  the  Secretary  of  Agriculture,  p.  73. 
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Buatins  H«««»««:  N«nr»«ld«'nt.  $10;  alien,   f:.'0    (allou  owner  of  ival   ostato  rogldont   for 
llv  y«««r»,  snmp  as  r»'«l<l<>nt ».     Ii4>sid«>ut :  State,  $3;  county  of  roaldeotv,  $1.     Issued  by 
-•rk-?  of  rlrrult  »nd  ci>rpt)nition  courts. 

Nonn-»!dent  may  hunt  on  own  land  durins  open  Mason  witliont  a  license.     Owner, 

niemlKTu   of   family,  aiKl    tenant   of   land   residing   thertMjn   mny   hunt   without    license 

duriii;;  opt-n  season  on  i»wn  or  adjoining  lands  wlHj  eoutient  of  owiu«r. 

w-iT  limit*  and  »mmmIo«:   One  elk  a  season  :  15  quail,  tJ  Kfouwe  (pheasant  I,  2  wild  turkeys 

(lay  :  25  ducks,  8  «eo«e,  8  brant  a  day,  but  not  more  than  .35  in  all  n  day  In  Back 

y.    rrlnt-fuM   Anne  County:   15  In  all  of  plover  and  yellowleKs.  25   Wilson  sulpo,  0 

•  Kideock,  5(>  snrH,  and  25  in  all  of  oth<>r  ralla,  eoota,  and  gnllinulen,  25  doves  a  day. 

•,.s*i.sKiori  of  ?«».».»,  brrtr.t.  Wllaon  anlpe,  and  dove,  and  of  woodrock   (except  west  of 

"    :         „  first  10  days  of  close  Hcanon. 

s:   In  Shenandoah  County,   15  quail  or  partridses,  3 
I  .    .,    .....  <■.   K.    >,.  .  ,.j...  ^  „....  turkeya  a  day.     In  Brunswick  County,  16  quail  and  2 
tui  kt  ys  a  day. 
Sale:   s.ile  of  quail  or  partridge,  (rrouao  or  phenaant,  wild  turkey,  reedblrds,  and  all  other 

nilKrat'ty  l>irds  prohibited;  and  sale  of  deer  during  dose  aeaKoii  prohibited. 
Bxport:  i:\|)«irt  of  all  pnttecttnl  irame  (except  aora.  rabhlta,  and  squirrels)  is  prohibited; 
provitlid  th:it  during  open  Mason  nonresident  may,  under  his  hunting  ll<-enae,  take  with 
liiiii  t>\it  of  sitir.  or  aa  bairgage  on  aarao  conveyance.  1  deer.  50  quail  or  partridRfs, 
\y\  pli.-asjdiis  or  grouM,  3  wt'-«  •>•->'.••-  •">  ..■■•«>••■--«•'  •'•>•«  25  of  each  or  100  in  all  of 
plnx.is  ;in»l  Hnlp«>.  If  killetl  I  open  to  view,  and  plainly 

1;iI'*ImI  with  bis  name  and  i  •  limit  of  aora  juul  other  nii- 

Kratory  birds  may  not  Ik>  exported  by  one  person  in  uuy  one  calen<lar  week  from  any 
IMirt  of  State.  Any  dttxen  of  State  may  ship  from  State,  as  a  gift  and  not  for  sale 
(which  fact  must  be  state<I  on  shipping  tag),  1  deer,  18  quail  or  partridges,  0  pb<>as- 
•nts,  a  wild  turkeys,  12  waterfowl,  if  open  to  view  and  plainly  labeled  with  names  and 
addresaes  of  donor  and  donee  and  numl>cr  of  each  kind  of  bird  so  shipped. 

Buck  Bait,  I'rinccsa  Anne  County:  Nonresident  llcensiK?  permitted  to  exi>ort  aa  per- 
sonal bafcgage  25  ducks,  geese,  or  brant  he  has  lawfully  klll«>d.  I)ut  not  for  sale  or 
barter:  but  not  more  than  16  geese  or  16  brant  In  any  one  calendar  week. 

Shenandoah  County:  Llconaee  may  take  with  blm  from  county  aa  personal  baggage, 
open  to  view.  If  plainly  labeled,  30  quail  or  partridges,  0  pheasants  or  grous«»,  2  wild 
turkeys  a  season ;  and  any  citizen  may  ship  tlie  same  quantit>'  of  game,  as  a  gift,  if 
not  for  sale. 

WASHINGTON, 
ten  aaaaons:^  Dates  inclusive. 

Wcttt  of  C(t*cadcft — 

Deer    (see    exertion)  , Oct.  1-Nov.  1. 

Exception:   Does   in   Clallam,   Skagit,   Snohomish,   and    What- 
com Counties,  no  open  season. 

Deer    (see   exception) Sept.   1-May  1. 

Grou.<)e.    prairie    chicken,    sage    hen.    quail,    scaly    partridge,    intro- 
duced  pheasant,    Hungarian   partridge,   wild    turkey,   and   other 

upland  game  birds Sept.  1-Dec.  1. 

Duck,  goose,  brant,  coot,  black-bellied  and  golden  plovers,  Wilson 

snipe  or  jacksuipe,  yollowlegs Oct.  1-Jan.  15. 

Bail Oct.  1-Nov.  30. 

East  of  Cascades — 

Deer   (male) Oct.  1-Nov.  15. 

Bear Sept.  1-May  1. 

Grouse,  prairie  chicken,  sage  hen,  quail,  scaly  partridge,  introduced 
pheasant,   Hungarian  partridge,  wild  turkey,  and   other  upland 

game  birds Sept.  1-Dec.  1. 

Duck,  goosa,  brant,  coot,  Wilson  snipe  or  jacksnipe,  black-bellied 

and  golden  plovers,  yellowlegs Oct.   1-Dec.  31.^ 

Rail Oct.  1-Nov.  30. 

No  open  season:'^  Moose,  elk  (1925)  :  faT^ns,  caribou,  mountain  sheep,  mountain  goat, 
squirrels  (gray,  black,  fox),  and  dove;  swans,  wood  duck,  eider  ducks,  auklets,  auks, 
bitterns,   little  brown  and  sandhill   cranes,   fulmar.s,   grei>es,   guillemots,    gulls,    herons, 

'^Wa3hiugton:  County  game  commission,  with  consent  of  Director  of  Fisheries  and 
Game,  may  shorten,  close,  or  open  season  and  fix  bag  limits  on  upland  game  birds. 

^^  No  open  season  on  waterfowl  on  Columbia  or  Snake  Rivers  or  within  one-fourth 
mile  of  their  shores  in  counties  of  Benton,  Columbia.  Douglas,  Fi-anklin,  Garfield,  Grant, 
Kittitas,  Klickitat,  Walla  Walla.  Whitman,  and  Yakima. 
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jaegers,  loons,  murres,  petrels,  band-tailed  pigeon,  puffins,  shearwaters,  terns,  and  all 
shore  birds  (except  Wilson  snipe  or  jacksnipe,  black-bellied  and  golden  plovers,  and 
yellowlegs). 

Hunting  and  fishing-  licenses:  Nonresident  or  alien:  Hunting  and  fishing,  State,  $10;  fish- 
ing, county,  $2.50.  Resident :  State,  $7.50  ;  county,  $1.50.  Issued  by  county  auditors. 
Aliens  must  have  permit  to  carry  firearms. 

No  license  required  of  women  and  persons  under  16  to  fish,  if  residents. 

Bag  limits  and  possession:  One  buck  deer  in  counties  east  of  Cascades.  Two  deer  (1  buck 
iu  Clallam,  Skagit,   Snohomish,  and  Whatcom)   in  counties  west  of  Cascades. 

Five  in  all  of  partridge,  grouse,  prairie  chickens,  Hungarian  partridge,  Chinese  or 
English  pheasant  a  day  or  in  possession  ;  10  quail  a  day  ;  10  upland  birds,  but  in  no 
event  to  include  more  than  5  upland  birds  other  than  quail,  and  25  in  all  of  upland, 
birds  a  week.  In  Kittitas  County  2  male  Chinese  or  English  pheasants  in  bag  of  5 
upland  birds  ;  20  ducks,  geese,  brant,  golden  plover,  yellowlegs,  Wilson  snipe  a  week 
(week  ends  at  midnight  Saturday),  but  not  more  than  8  geese,  8  brant,  15  in  all  of 
plovers  and  yellowlegs  a  day  ;  30  ducks,  geese,  brant  in  possession  ;  50  sora  and  25  ia 
all  of  other  rails,  coots,  and  gallinules.  Possession  during  close  season  permitted 
upon  filing  with  county  game  commission  description  and  number  of  each  kind  of 
game,  which  may  be  tagged  or  stamped  by  commission  for  identification,  but  migratory 
birds  shall  not  be  possessed  longer  than  the  first  10  days  after  close  of  open  season. 

Sale:  Sale  of  all  protected  game  prohibited;  provided,  game  imported  under  license  (fee, 
$25)  may  be  sold  by  keeper  of  hotel,  restaurant,  boarding  house,  club,  retail  dealer,  etc./ 
under  $5  license,  and  regulations  of  director  of  fisheries  and  game. 

Export:   Export  of  all  protected  game  prohibited. 

WEST   VIRGINIA. 
Open   seasons:  Dates  inclusive. 

Rabbit   (except  on  own  land  at  any  time) Oct.  1-Dec.   31. 

Squirrel Sept.   1-Nov.  30. 

Ruffed  grouse   (pheasant),  wild  turkey  ^i Oct.  15-Nov.  30. 

Quail    (Virginia  partridge)^* Nov.   1-Nov.  30. 

Duck,   goose,   brant Oct.  15-Dec.  31. 

Coot,   gallinule Sept.   16-Dec.  31. 

Wilson  snipe  or  jacksnipe Oct.   15-Dec.  14. 

Black-bellied  and  golden  plovers,  yellowlegs : Sept.  16-Dec.  31. 

Woodcock - - Oct.   15-Nov.  30. 

Rail   (ortolan),  other  than  coot  and  gallinule . Sept.   16-Nov.  30. 

No  open   season:   Deer    (1923)  ;   elk    (1931)  ;   dove,   imported   pheasants,   capercailzie,   and 
other   introduced    foreign    game    birds ;    swans,    wood    duck,    bitterns,    sandhill    crane, 
grebes,    gulls,    herons,    jaegers,   loons,    terns,    and    all    shore    birds    (except    woodcock, 
Wilson  snipe  or  jacksnipe,  black-bellied  and  golden  plovers,  and  yellowlegs). 
Hunting  and  fishing  licenses:   Nonresident,  game  and  fish,  $15  ;  resident,  game  and  fish,  $1\ 
issued  by  county  clerk.     Aliens  not  permitted  to  hunt.     License  not  required  of  minor 
under   15.      Landowner,  his   resident  children  and   tenants,   may   hunt  or  fish  on  own 
land  during  open  season  without  a  license.     Unlawful  to  hunt  or  fish  on  inclosed  or 
improved  lands  of  another  without  written  permission  of  owner. 
Bag  limits  and  possession:   Eight  squirrels  a  day,  60  a  season  ;  10  quail  a  day,  60  a  season  ; 
4  ruffed  grouse  a  day,  20  a  season  ;   1  wild  turkey  a  day,  4  a  season  ;   25  ducks,   S 
geese,  8  brant,   6  woodcock,  25  Wilson  snipe,  15  in  all  of  plovers  and  yellowlegs,   50 
sora,  and  25  in  all  of  other  rails,  coot,  and  gallinules  a  day.     Possession  of  migratory 
birds  permitted  during  first  10  days  of  close  season  ;  other  game  legally  taken  may 
be  possessed  at  any  time. 
Sale:    Sale  prohibited  of  all  protected  game,  except  rabbits  may  be  sold  during  open  season. 
Export:   Export  prohibited   of  elk,  deer,   squirrels,  quail,   ruffed   grouse    (pheasant),   wild 
turkey,  geese,  brant,  ducks.     Not  more  than  two  days'  limit  of  migratory  birds  (except 
waterfowl)  may  be  exported  by  one  person  in  any  one  calendar  week. 
Miscellaneous:   Unlawful    to   discharge  firearms   across   any   public   road,    within   400    foot 
of  any   schoolhouse  or   church,   within   500   feet   of  a   dwelling  house,   or   on   or   near 
any  park  or  place  where  people  gather  for  pleasure. 

81  West  Virginia:  The  sex  and  number  of  wild  turkeys  killed  in  State  must  be  reported 
to  commission  in  December  of  each  year. 

82  Commission  may  change  the  dates  in  any  county  for  the  open  season  on  quail,  but 
may  not  permit  more  than  30  days'  hunting. 
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WISCONSIN. 

Open   teatoiii:  D.itrs   inrlusive. 

iHtr  (niahs  with  horns  not  Ioks  than  :)  inchos  long)  in  Piorcr, 
li:irruu.   Kau  t'lniri'.  Clark.  Wood.  Lincoln.   LanKlndo,   Shawano. 

fJconto  aud  all  r»»untl«H  north  thereof  («>xcept  Marathon) Nov.  13-Nov.  22. 

In  Marathon  and  re»t  of  State,  no  open  si'asoD. 

Itabbit    {M^  exi option) Oct.  2o-Jnn.  15. 

Excrption:  Crawford,  Grant,  Richland,  and  Vernon  Counties, 
unprotected. 

Jack  rabbit  in  Trempealeau  County,  Oct.  15.  1023. 

SquIiT.ls   (koo  exc(>ption) Ort.  15  Tan.  1. 

i;  In    D<>dg«\   Ki'Dosha.   Milwaukee,  Ozaukee,   Kacini  . 
n;;ton,  and  Waukesha  Counties,  no  open  Koason. 

r.i   I:    1.,.       1    ruffetl  Krouw.  Npnicv  hen    (sec  exception) iHt.  t-uct.  8. 

fjofitum:  In  Calumet,   Manitowoc,  and  Winnebago  Counties, 
no  ojxni  season. 

I'liiiio  (hiiken  or  pinuatinl  grouse,  sharp  taili'd  >;rouse Sept.  20-Sept.  24  *• 

Hiiii^'juian  partridge  iu  Jeflrersf>n  and  Waukesha  Counties  only Sept.  7-Sept.  11. 

iMick.    coot    or    mud    hen.    gnllinule.    Wilson    snipe    or    Jacksnipc 

black-bellied  and  golden   plovers,   yellowlegs Sept.  Ift-Dec  20. 

<;oo»e,    brant Sept.  16-Dec.  31. 

Kail,  other  than  coot  and  gallinule ^ept.  IC-Nov.  30. 

No  oprn  season:  Elk,  moose,  quail,  pheasants  (Chinese,  English,  Mongolian).  Hungarian 
partridge  (except  ns  above),  woodcock,  dove,  swans,  wood  duck,  cider  ducks,  auks, 
bitterns,  little  brown,  sandhill,  and  whooping  cranes,  greb<<8,  guillemots,  grills,  herons, 
loons,  murrt's.  terns,  and  all  shore  birds  (except  Wilson  snipe,  black-bellicd  and 
golden  plovers,  and  yellowlegs). 
Hunting  and  ishing  licenses:  Nonresident:  All  game,  $50;  all  game  (except  doer),  $25; 
all  fish.  $3;  all  fish  (exo'pt  trout),  $2  (not  required  in  outlying  waters  or  of  person 
under  10)  :  settlors.  $1  ;  guide.  $1.  Issued  by  commission.  Resident :  Game,  $1  (deer 
tag.  10  cents  additional).     Issued  by  county  clerks. 

Hunting  llcoDsos  not  IssuimI  to  persons  under  15  or  to  aliens.  Hunting  prohibited  in 
fields  of  growing  grain  or  on  lands  of  another  without  consent  of  owner. 
Bag  limits  and  possession:  One  deer  a  season  ;  squirrels,  5  a  day  ;  rabbits.  5  a  day  In  coun- 
ties where  protected  :  other  counties  no  limit ;  5  partridge  and  spruce  hens  a  day  ;  5 
prairie  chickens  and  sharp-tailed  grouse  a  day ;  2  Hungarian  partridges  a  day ;  8 
geese,  8  brant  a  day.  Duck  (including  coot  or  mud  hen),  15  a  day;  plovers,  snipe, 
rail,  rice  hen,  15  a  day;  15  yellowlegs,  but  not  more  than  15  in  all  of  plovers  and 
yellowlegs  a  day. 

Possession   at   any   time   of  deer  duly   tagged  permitted   for   private  use  by   person 
killing   it.      Possession   at  any    time   prohibited   of  game   by   person   without   hunting 
license  or  scientist's  certificate. 
Sale:   Sale  of  all  protected  game  prohibited   (except  rabbit).     Rabbits  may  be  sold  during 

open  season. 
Export:  Export  of  all  protected  game  prohibited,  except  nonresident  licensee  may  trans- 
port, during  last  10  days  of  November,  1  deer  duly  tagged  if  he  accompanies  shipment 
and  may  take  in  his  personal  possession,  openly,  a  mixed  bag  of  not  more  than  20 
game  birds  legally  killed,  but  not  more  than  the  bag  limit  for  one  day  of  any  one 
variety. 

Export  permitted  of  specimens  of  birds  and  animals  (except  deer)  taken  under  per- 
mits from  State  authorities  and,  if  migratory  birds  are  included,  from  Secretary  of 
Agriculture  for  scientific  purposes.  Park  boards  allowed  to  ship,  under  permit  of  State 
conservation  commission,  live  animals  and  game  birds  for  park  purposes. 

WYOMING. 
Open   seasons:  ^  Dates  inclusive. 

Deer    (with    horns) Sept.  15-Oct.  15. 

Elk  in  Lincoln,  Park,  and  Fremont  Counties  (except  between 
Roaring  Fork  Creek  and  Big  Sandy  River  on  west  slope  of 
Wind  River  Mountains  in  Bridger  National  Forest,  and  north 
of  Big  Wind  River  and  south  of  Sweetwater  River .  in  Fremont 
County) ^ Sept.  15-Nov.  15. 

^^^a  ^Yi8consin:  In  Barron,  Calumet,  Crawford,  Dane,  Dunn,  Fond  du  Lac,  Grant, 
Green,  Iowa,  Jefferson,  Kenosha,  LaCrosse,  Lafayette,  Lincoln,  Manitowoc,  Milwaukee, 
Monroe,  Oneida,  Ozaukee,  Polk.  Portage,  Racine,  Richland,  Rock,  Sauk,  Vernon,  Wal- 
worth,  Washington,  Waukesha,  Waupaca,  and  Winnebago  Counties,  no   open  season, 

^  Wyomijig:  The  State  Game  and  Fish  Commission  may  suspend  open  season  in  any 
county  or  district  of  State  on  any  species  of  game  when  threatened  with  extinction. 


46  Fanners'  Bulletin  1235. 

Open  seasons — Continued.  Dates  inclusive. 

Sheep    (mature   male   Avith   horns   not  less   than   one-half   curl)    in 

Lincoln,  Park,  and  Fremont  Counties  only S*^p^t.  15-Nov.  15. 

Sage    grouse A.ug.  1-Aug.  15. 

D«ck,    goose,    coot,    gallinule,    felack-bellied    and    golden    plovers, 

Wilson   snipe,   yellowlegs Sept.  16-Dec.  16. 

Rail,  other  than  coot  and  gallinule , Sept.  1-Nov.  30. 

No  open  season:  Elk  (except  as  above),  buffalo,  does  and  fawns,  moose, »*  antelope,'^  quail, 
Mongolian  pheasants  (1925)  ;  grouse  (other  than  sage  grouse)  (19s23>  ;  dove,  swans, 
wood  duck,  bitterns,  little  brown  and  sandhill  cranes,  grebes,  gulls,  herons,  loons, 
terns,  and  all  shore  birds  (except  Wilson  snipe  or  jacksnipe,  black-bellied  and  golden 
plovers,  and   yellowlegs). 

Hunting  and  fishing  licenses:  Nonresident :  General,  $50  (not  issued  to  minor  under  16 ; 
authorizes  hunting  of  bears  Sept.  15-Nov.  15)  ;  nonresident  hunting  big  game  must 
be  accompanied  by  a  guid«,  but  not  more  than  3  may  hunt  under  one  guide ;  birds, 
$5;  fish,  $3  (not  required  of  minor  under  12).  Bear,  $25  (issued  by  Commissioner; 
authorizes  killing  of  3  bears  at  such  times  as  may  be  designated).  Alien:  fish,  $5; 
resident  alien,  fish,  $3.  Resident:  General,  $2.50  (n»t  Issued  to  minor  under  16); 
birds,  $1.50  (not  issued  to  minor  undor  14)  ;  fish,  $1  (not  required  of  G.  A.  1{. 
veterans,  or  minors  under  12  years  of  age).  Guide:  Citizen  only,  $2&  (bond,  $500 — 
may  guide  party  of  3  nonresidents  at  one  time).  Permit  to  photograph  game  or 
birds,  under  supervision  of  commission,  Jan.  l-April  30,  $5.  Permit  to  hunt  bear  in 
State  game  preserves,  $5  ;  permit  to  hunt  bear  in  National  Forests  outside  of  State 
game  preserves,  $5,  and  $1  for  each  dog.  Licenses  issued  by  commissioner,  j^ustice 
of  peace,  assistant  and  deputy  wardens,  and  county  and  city  clerks.  Unlawful  to  hunt 
on  inclosed  lands  of  another  without  consent  of  owner.  Licensee  required  to  make 
sworn  statement,  on  or  before  December  1,  showing  whether  or  not  any  game  animals 
have  been  killed'  by  him,  and  if  so,  the  number  and  sex  of  each  kind,  time  and  place 
of  killing,  and  name  of  guide  present  when  killing  was  done. 

Bagf  limits  and  possession:  Gnc  deer,  1  elk,  1  sheep,  a  season  ;  4  sage  hens,  8  geese,  15 
other  game  birds  a  day ;  possession  Mmited  to  15  game  birds  of  which  not  more  than  6 
may  be  sage  hens. 

Sale:   Sale  of  all  game  of  State  prohibited;   provided,  the  sale  of  game    (except  edible' 
portion)    is  permitted   when   properly   tagged.     Justice   of  peace  issues   tags    (fee,   50 
cents)  under  affidavit  that  game  was  lawfully  captured  or  killed.     No  sale  of  migratory 
birds  permitted. 

Export:  Export  of  all  protected  game  prohibited;  provided,  game  may  be  exported  if 
properly  tagged  by  a  justice  of  the  peace,  fee  50  cents.  Game  tags  issued  under 
affidavit  that  game  was  lawfully  killed,  and,  if  for  edible  portion,  that  it  is  not  for 
sale.  Smithsonian  Institution  or  other  well-known  scientific  institutions  may  export 
any  game  animals  and  birds  under  permit  of  State  game  commissioner.  Exchange  of 
game  animals  and  birds  for  liberation  in  Wyoming  allowed  under  permit  of  the 
State  game  commission.  Not  more  than  50  ducks,  16  geese,  16  brant,  50  Wilson  snipe, 
30  in  all  of  plovers  and  yellowlegs,  or  50  in  all  of  rails,  coots,  and  gallinules  may  be 
exported  by  one  person  in  any  one  calendar  week. 

Cauada. 

Under  tlie  act  of  August  29,  1917,  as  ameuded  in  1919,  to  give  effect  to  the 
migratory-bird  treaty  between  the  United  States  and  Great  Britain  tbe  Governor 
General  in  council  has  promulgated  regulations  for  the  protection  of  migratory 
birds  in  Canada.  ^  These  regulations  restrict  the  hunting  of  migratory  game 
birds  not  protected  throughout  the  year  to  a  period  not  exceeding  three  and  one- 
half  months  between  September  1  and  February  28,  inclusive,  in  all  except  the 
Maritime  Provinces,  where  the  three  and  one-half  months  open  season  on  shore- 

^  State  Game  and  Fish  Commis.sion  may  permit  bull  moose  and  buck  ante'ope  to  be 
killed  in  certain  sections,  to  be  designated,  from  September  15  to  October  31.  Commis- 
sioner may  issue  not  to  exceed  100  permits  for  each  species  when  authorized.  Bull 
moose :  Pees,  resident  citizen,  $50 ;  nonresident  or  noncitizeu,  $100 ;  limit,  1  a  season. 
Buck  antelope :  Fees,  resident  citizen,  $25 ;  nonresident  or  noncltizen,  $50 ;  limit,  1  a 
season. 

SB  Full  text  of  the  regulations,  as  amended  May  11,  1920,  will  be  found  on  pages  67-72. 
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birds  opens  Au^st  15  and  closes  November  30.  Other  provisions  of  the  regnihi- 
lioiis  fix  bag  limits  on  migratory  game  birds  and  prescribe  the  manner  in  which 
they  nuiy  l>e  taken  and  the  aijpliances  that  my  ho  ustnl  therefor. 

Canada  al.so  has  a  g<*neral  law  prohibiting  exiwrt  of  deer  (except  those  raised 
on  private  prei>t*rves ) ,  wild  turkey,  quail,  partridge,  prairie  fowl,  and  wood- 
co<-k,  but,  snbjtM  t  to  I*n»vincial  law.s,  a  nonresident  licensee,  un<ler  jwruiit  of  the 
collector  of  customs  of  the  i)ort  fr*>m  which  export  Is  made,  may  export,  during 
the  open  seiison  In  the  Province  where  killed  or  within  15  days  thereafter,  the 
carcasses  or  parts  tlicrtof  of  one  moose  and  three  deer,  except  from  Yuk(Mi 
Territory  the  hides  and  heaihs  only  of  li  moose,  6  caribou,  aud  6  deer  may  be 
exported,  but  no  perstMi  may  export  any  moose  or  deer  or  ptirts  thereof  on  more 
than  two  occasions  during  one  calendar  year.  The  ports  of  export  are  Halifax 
and  Yarmouth,  Nova  Scotia;  lilcAdams  Junction,  St.  John,  aud  St.  Stepliens, 
Now  Brunswick;  Montreal^  Quebec,  Sherbr*K)ke,  Beebo  Jouction,  and  St. 
Armaud,  Quebec;  Brldj<eb«rg,  Kingston,  Ottawa,  Port  Arthur,  Prescott,  Niagara 
Falls,  Sarnia,  Sault  Ste.  Marie,  Toronto,  and  \Vlndsf)r,  Ontario;  Emerson,  Mani- 
toba; North  Portal,  Saskatchewan;  Coutts  Alberta;  Klugsgate  ajiid  Wanita, 
British  Columbia;  White  Horse.  Yukon  Territory;  aud  at  all  other  customs 

Its  and  ontiK)rt8  on  the  frontier  of  the  United  States;  and  such  others  as  the 

ulster  of  customs  may  di*signate. 

ALBe&TA. 

0»«n  ■eaiiM.:  **  Dates  inclHiaive. 

l)vyr,  mooaci  carilwa  (must  kaT»  booM  at  Imak  4  lairhwi  long) Nor.  1-Dec.  14. 

atuHiit  (omO*).  goftt  (muiU  tiavo  tens  at  iMMrt  ^laclMa  hmg) Sept.  1-Oct.  31. 

tiwuso,  p«rtrtd0».  pniirie  chictea.  ptwiipiiL. Oit.   15-(Xt.  31. 

Hungarian  partridge Oct.  l-Oct.  31» 

IHick,.  CMoe.  tanukt.  WUson  saipe  or  jacksnipe,  black-breasted  and 

8«ldan  ploT«n.  ]tello«le«s,  rait,  coot,  sallinule Sept.  l-Dec.  14. 

Na  apeR  •eaaen:  Elk  or  wapiti,  buffalo,  f«;malu8  of  ducr.  moosi>,  sliec'|>,  yoniiK  of  all  hlfi 
g«ne  with  borus  leea  than  4  lachfes  in  Ivngth.  aatelope  (102&)  ;  pheasant,  dove,  swans, 
wood  dttclc,  bitterns,  little  bMwn,  aaadhiil,  and  wbooplng  cranes,  gret)es,  gruJls,  herons, 
jjiegtTs,  Ioi>BK^  teriiB,  and  all-  akorehirds  (except  Wilson  snipe  or  jacksnipe,  black- 
braastad  aad  goldaB  pforoca,  and:  jmomlega). 

Hantlac  Miwmmt  NoMcaaideUb :  GanMal.  $25;  bird,  $5.  Residont :  Big  gtimc,  $2.50 
(farmers  or  thair  sods  vaaidtaiff  oa  cmn  land,  big  game,  $1)  ;  birds,  $2.25;  not  required 
»>f  farmer  or  member  of  family  reeWing  with  him  on  farm  nor  of  residents  residing  north 
of  rifty-flfth  parallel ;  guixte,  $2.50  (guide  may  not  act  for  more  than  three  persons 
on  any  trip)  ;  mertet  hunier,  $5;  game  dealer,  $10.  Taxidermist,  $5.  Issued  by 
minister  of  agriculture.  Head  of  family  residing  north  of  latitude  56°  nmy  take 
ot!f  head  of  big  g-ame  (except  elk  or  buffalo)   without  big-gajoae  license. 

Bacr  limits:  Dt'or,  moose,  caribou.  1  of  each  species,  2  sheep,  2  goats  a  season;  grouse, 
partridge,  prairie  cbicken,  ptarmigan,  1^  a  day.  50  a  season;  Hungarian  partridge, 
iO  a  day,  50  a  season  :  30  ducks  a  day,  200  a  season  ;  15  geese,  15  brant,  25  in  all  of 
rails,  coot,  ajJd  galliaules,  25  Wilsoa  snipe,  and  15  in  all  of  plovers  and  yellowlegs  a 
ilay. 

SaJ«:  Saie  <rf  grouse,  partridge,  prairie  chicken,  ptarmigan,  and  Hungarian  partridge  pro- 
hibited. O^iep  same  birds  may  be  sold  under  license  during  open  season.  The 
migratory  gaaM  hitia  and  the^  flesh  of  big  game  may  be  sold  under  $10  license.  Heads 
of  big  game  before  bein^  sold  must  be  stamped  by  minister  of  agriculture  at  fee  of  $5 
for  elk,  caribou,  moose,  sheep ;  and  $2  for  deer,  antelope,  and  goat. 

Export:  Export  of  all  protected  game  prohibited,  except  minister  of  agriculture  may  grant 
permits  for  export  of  game  at  the  rate  of  $5  for  each  head  of  big  game  and  $1  per 
dozen  for  giime  birds.  The  holder  of  a  general  nonresident  li<jen.se  may  take  with  him 
out  of  the  Pix)vliice  as  trophies  heads,  skins,  and  hoofs  of  big  game  legally  killed  by 
him.  Any  person  may  export  mounted  or  branded  heads  at  a  fee  of  $1  for  each  head- 
Export  of  migratory  birds  prohibited  during  close  season. 

^  Slberta:  North  of  latitude  55°  any  game  animal  or  bird,  except  elk  and  buffalo,  may 
be  killed  at  any  time  if  needed  for  food,  under  proper  license. 
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BRITISH   COLUMBIA.  ' 

[1921    regulatio-as   on   upland   gaino   birds   not   received.] 
Open  seasons:"  Dates  inclusive. 

Moose     (male)     in    Atlin,    Fort    George,     Ouiineca,    and     Cariljoo 

Electoral     Districts Sept.   1-Dec.   15. 

In  Columbia  Electoral  District  (1921) Oct.   1-Nov.   15. 

In  rest  of  Province I No  open  season. 

Caribou  (male)    (see  exception) Sept.  1-Dec.  15. 

Exception:  South  and  east  Canadian  Northern  Pacific  Railv/ay__.No  open  season. 
Mountain    sheep     (male),    north    Grand    Trunk    Pacific    Railway; 
also   in    Lillooet    Electoral    District,    west   of    Eraser    River   and 

north  of  Churn  Creel;: Sept.   1-Nov.   15. 

In  Columbia,  Cranbrook,  and  Fernie  Electoral  Districts Oct.   1-Nov.   15. 

In  rest  of  Province . No  open  season. 

Mountain    goat Sept.  .1-Dec.  15. 

BearS7    (see   exception) Sept.   1-June  30. 

Exception:  On  Vancouver  Island Nov.   1-June  30. 

Duck,  goose,  brant,  rail,  coot,  gallinule,  Wilson  snipe  or  jacksnipe, 
black-breasted  and  golden  plovers,  yellowlegs  (1921)  : 

Northern  and  EastO'u  Districts^ Sept.  3-Dec.  18. 

Western  District  >^ — north  of  fifty-first  parallel Sept.  10-Dec.  25. 

Duck,  rail,  coot,  gallinule,  Wilson  snipe  or  jacksnipe,  black-breasted 
and  golden  plovers,  yellowlegs  : 

Western  District — south   of  fifty-first   parallel Oct.   15-Jan.  30. 

Goose,  brant : 

Western  District — south  of  fifty-first  parallel Nov.  12-Feb.  27. 

No  open  season:  Buffalo,  elk,  young  of  deer  and  goat,  and  females  and  young  of  moose, 
caribou,  and  sheep ;  wood  duck,  band-tailed  pigeon,  auklets,  auks,  bitterns,  fulmars, 
grebes,  guillemots,  gulls,  herons,  jaegers,  loons,  murres,  petrels,  puffins,  shearwaters, 
terns,  and  all  shorebirds  (except  curlew,  Wilson  snipe,  black-breasted  and  golden 
plovers,  and  yellowlegs).  Seasons  on  swans,  cranes,  and  curlew  fixed  by  provincial 
authorities. 
Hunting  and  fishing  licenses:  Nonresident:  General,  $25  and  i?25  additional  for  each 
grizzly  bear,  moose,  sheep,  wapti,  or  caribou,  $15  additional  for  each  black  or  brown 
bear,  mountain  goat,  or  mule  deer,  and  $5  additional  for  every  deer  of  any  other 
species  shot  by  him  ;  bear,  January  1-July  1,  $25  ;  angling,  season  $5,  or  $1  per  day  up 
to  five  days ;  British  subject,  birds,  $5  per  week.  Resident  and  members  of  army, 
navy,  air  forces,  or  militia  on  duty  in  Province :  Deer  and  birds,  $2.50 ;  big  game  and 
birds,  $5.  Big  game,  birds,  and  trapping,  $10  (holder  must  report  within  two  months 
after  expiration  of  license  number  of  big  game  or  fur  animals  taken)  ;  guide,  $5. 
Taxidermist,  $5.     Issued  by  warden  or  any  person  authorized  by  him. 

No  fee  required  of  farmer  holding  over  10  acres  of  land  or  member  of  family  for 
license  to  hunt  birds  and  deer  on  land  on  which  he  resides.  Free  license  granted  to 
prospector  under  certain  conditions  upon  production  of  free  miner's  certificate.  No 
license  issued  to  person  under  18  Avithout  written  consent  of  parent  or  guardian,  and 
then  to  hunt  with  firearms  only  under  supervision  of  licensed  adult.  Unlawful  to  hunt 
on  cultivated,  cleared,  or  inclosed  land  without  owner's  consent. 

Badge  to  be  worn  by  licensee.  Firearms  not  to  be  carried  without  license. 
Bag  limits  and  possession:  Three  deer  of  any  species,  4  in  all;  1  elk,  1  moose,  2  caribou, 
2  goats,  2  sheep  (1  in  Columbia,  Cranbrook,  Fernie,  and  Lillooet  electoral  districts), 
2  grizzlies  and  3  bear  of  any  other  species  a  season  ;  20  ducks  a  day,  250  a  season  ; 
10  geese  a  day,  50  a  season  ;  15  brant,  25  in  all  of  rail,  coot,  and  gallinule,  25  Wilson 
snipe,  and  15  in  all  of  plovers  and  yellowlegs  a  day.  (Limits  on  other  species  fixed 
by  orders  in  council.)  Game  may  be  possessed  for  two  weeks  after  close  of  open  sea- 
son. Unlawful  for  a  dealer  in  skins  to  possess  the  skin  of  any  wapiti  (elk)  or  deer. 
Sale:  Sale  of  migratory  game  birds  prohibited  and  of  all  other  game,  except  under  regula- 
tions of  lieutenant  governor  in  council.  Regulations  permit  sale  of  moose  and  caribou, 
bulls  over  one  year  of  age,  in  Atlin,  Caribou,  Fort  George,  and  Omineca  electoral  dis- 
tricts, from  Oct.  1-Dec.  15,  and  bear,  throughout  Province,  during  open  seasons. 

Sale  of  big  game  without  head  attached  and  game  birds  without  plumage  prohibited. 
Heads  of  big  game  killed  Avithout  and  imported  into  Province  may  be  sold  when  branded. 
Fees  :  Moose  and  elk,  $5  ;  mountain  sheep,  $4  ;  caribou,  $3. 

^British  Columhia:  Open  seasons  on  big  game  and  upland  game  fixed  annually  by 
order  in  council,  copies  of  which  may  be  had  from  the  secretary  of  the  game  conserva- 
tion board,  Vancouver,  British  Columbia.     UnlaAvful  to  trap  bear. 

**  For  definition  of  districts  see  Regulation  2,  pp.  74-75. 
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H:   Export  prohibited  of  all  proteottil  game  except  undor  permit  of  the  Game  *.'on- 
*ion  Board. 
.ou«:   I'se  of  automatic  j;uns  prohibited.     Pump  fruns  capable  ofholdliiR  ouly  one 
:.'    In   magazine  maj*   bo  used.      Unlawful   to  discharge,    carry,   or  possess   any 
run  or  rltie  in  any  rchicle  on  a  highway  or  railway. 

MANITOBA. 

n   leaMins:  DatcH   inclusive. 

lK«r.  iiiuose.  cariboo,  or  reindeer,  antelope  or  cshrl  (males) Dec.  1-Dec.  10. 

Ptarmigan u*— Oct.  1-Oct.  20. 

Piairlc  chicken,  partridge,  grouse Oct.  15-Oct.  22. 

Dutk,  gooHe.  brant,  rail,  eoot,  galllnnle.  Wilson  snipe,  black-breasted 

and  golden  plovcrn.  yellowlcips.  woodcock Sept.  16-Nov.  80. 

1   xeaion:   PIson  or  hulTalo,  elk  or  wapiti,  females  and  young  of  big  game,  dove; 

pheasant.  Hungarian  partridge,  introduce<l  game  bird  (1927)  ;  Bwans,  wood  duck, 

ucks.  bltiernK,  Uttlo  brown,  sandhill,  and  whooping  cranea,  grebes,  gulH.  herons, 

.  loons,  terns,  and  all  shore  birds   (except  woodcock,  Wilson  snipe  or  Jacksnlpe, 

reasted  and  golden  plovers,  and  yellowleg«). 

uii4c  lirrnMst   Nonresident  alien,  big  game,  $25:  birds.  $25.     Nonresident  Pritish,  big 

<ri)e.  $15;  birds,  $10.     Keaideut,  big  game,  $4;  birds,  $1.     Issued  by  minister  of  agri- 

Ilunflug  prohibited  on  Inclosed  or  cultivated  land  or  land  covered  by  bulld- 

I    water,  without  consent  of  owner.     No  lieense  required  of  farmers  or  members 

.  ily   to   hunt   on   farm   on   whkh   they   reside.      Holder  of   resident   bird   license 

Ml     I'tl.  on  or  before  December  15,  to  return  license  wltb  sworn  statement  that  be 

I  IV  fiot  violated  the  act. 

haii  liaiiu  and  pMMMlont  One  In  all  of  deer,  moose,  caribou,  aud  antelope  a  season;   15 

ptarmigan   a   day,   50  a   season;  prairie  chicken,   partridge,   grouae,  25  in  all   a   sea- 

20  ducks  a  day  In  Septomlter,  40  a  day  in  October  and  November,  250  a  season  ; 

^e.    15  brant,  25  In  all  of  rails,   coot,  and  gallinules,  lO  woodcock,   25   Wilson 

and  15  In  all  of  plovers  and  yellowlega  a  day.     Possession  of  ptarmigan,  pralrlQ 

II.  partridge,  and   grouse  allowed   for   10  days,   and  of  ducks   for   four   months 

lose  of  hunting  season.     Venison  for  private  use  may  be  possessed  at  any  {ime 

11  proof  of  legal  killing.     Heads  and  hides  of  big  game  legally  taken,  within  or  wlth- 

iit  Province,  may  be  possessed  at  any  time. 

Sale:   Sale  prohiblt«>d  of  deer,  moose,  caribou,  antelope  (except  beads  and  hides),  and  all 

protected  game  birds. 
Export:  Kxi>ort  prohibited  of  all  protected  game  except  under  permit  Issued  by  department 
of  agriculture.  No  permit  shall  be  lasued  for  export  of  ptarmigan,  prairie  chicken, 
partridge,  grouse,  geese,  ducks,  or  entire  carcass  of  any  moose,  caribou,  or  deer; 
provided,  nonresident  licensee  under  permit  issued  free  may  export  carcass  of  moose, 
caribou,  or  deer,  and  not  more  than  50  geese  and  50  ducks  killed  by  him.  (No  duck 
shall  be  exported  before  Oct.  1.)  Export  of  migratory  birds  prohibited  during  close 
season. 
Miscelianeoat:  Hunters  must  wear  complete  outer  suit  and  cap  of  white  material.  Auto- 
matic guns  prohibited  in  hunting  waterfowl  and  ptarmigan. 

NEW  BRUNSWICK. 

Open  season:  Dates  inclusive. 

Deer   (see  exception),  moose   (bulls)    (1021) ^ Sept.  15-Nov.  30. 

Exception:    Deer   on    Grand    Manan,    Campobello,*"   and    Deer 

Islands No  open  season. 

Duck,  goose,  brant,  rail,  coot,  gallinule Sept.  15— Dec.  31. 

Woodcock,  jacksnipe  or  Wilson  snipe Sept.  15r-Nov.  30. 

Black-breasted  and  golden  plovers,  yellowlegs Aug.  15-Nov.  30. 

No  open  season:  Caribou  (1924 »  ;  calf  under  3  years  and  cow  moose ;  pheasant ;  partridge,°<J 
swans,  wood  duck,  eider  ducks,  auks,  bitterns,  fulmars,  gannet,  grebes,  guillemots, 
gulls,  herons,  jaegers,  loons,  murres,  petrels,  puffins,  shearwaters,  terns,  and  all  shore- 
birds  (except  woodcock,  Wilson  snipe  or  jacksnipe,  black-breasted  and  golden  plovers, 
and  yellowlegs). 
Hnntrng  licenses:  Nonresident:  General,  $50;  bird,  $15;  trout,  $10;  salmon,  $25.  Resi- 
dent :  Big  game,  ?3 ;  sinkbox  for  vcaterfowl,  $1 ;  taxidermist,  $1  ;  guide,  $1 ;  camp 
help,  SI.  Big  game  license  not  issued  to  person  under  18.  Issued  by  minister  of 
lauds  and  mines  and  authorized  vendors.  Nonresident  licensee  must  have  registered 
guide,  and  not  more  than  2  hunters  may  accompany  one  guide. 

^'^ycuy  Brunswick:  Minister  of  Lands  and  Mines  may  issue  license    (fee,   $1)    to  resi- 
dent of  Grand  Manan  or  Campobello  Island  to  take  one  deer  Dec.  1-Dec.  10. 
''"  Season  on  partridge  may  be  opened  by  order  in  council. 
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Bag  limits  asd  possession:  Two  deer,  1  moose  < lumber  camp  ILmited  to  2  moose  and  4 
deer)  a  season  ;  6  partridges  a  day,  20  a  season  ;  25  ducks,  15  geese,  15  brant,  25  in 
a]l  of  rails,  coot,  gailiuules,  10  woodcock,  25  Wilson  snipe,  and  15  in  all  of  plovers 
and  yellowlegs  a  day.  Game  may  be  kept  for  personal  use  in  cold  storage  during  close 
season  under  permit. 

Sale:  Sale  of  all  game  prohibited,  except  that  a  licensed  hunter  may  sell  moose  or  deer 
which  he  has  lawfully  killed.  Keepers  of  hotels,  inns,  etc.,  may  serve  game  during 
open  season  and  15  days  thereafter.  Hides  and  skins  of  animals  may  be  sold  under 
license  by  nonresidents  or  aliens,  fee,  $25  ;  and  residents,  fee,  §5. 

Export:  Exijort  of  all  game  prohibited,  except  that  minister  of  lands  and  mines  may  issue 
license  to  export  game  alive  or  dead. 

Miscellaneous:  Automatic  guns  prohibited  in  hunting  big  game  and  waterfowl. 

NORTHWEST   TERRITORIES.ai 
Open  seasons:  »2  Dates  inehieive. 

Deer  and  moo«e   (males  only),   mountain  goat ^Sept.  1-Apr.  1. 

Mountain  sheep,  caribou M"^'  }-^^^-  ^' 

[Dec.  1-Apr.  1. 

Partridge,  prairie  chicken,  ptarmigan,  and  other  grouse Sept.  1-Jan.  1. 

Duck,  goose,  brant,  rail,  coot,  gallinule,  V/ilson  snipe,  black-breasted 

and  golden  plovers,  yellowlegs Sept.  1-Dec.  14. 

No  open  season :   Buffalo  or  bison  ;  musk  ox,  wapiti  or  elk,  does,  cow  moose ;   females  of 
caribou,  sheep,  and  goat  with  young,  and  young  of  any  of  such  animals  ;  swan  (1928)  ; 
wood  duck,  eider  duck  (1923).     Hunting  or  trapping  prohibited  on  Victoria  and  Banks 
Islands  ;  auks,  bitterns,   little  brown  and   sandhill  cranes,  fulmars,   grebes,   guillemots, 
gulls,  jaegers,  loons,  murres,  terns,  and  all  shorebirds   (except  Wilson  snipe  or  jaok- 
snlpe,  black-breasted  and  golden  plovers,  and  yellowlegs). 
Hunting  and  trapping  iicenses:   Nonresident,   $50;  nonresident  British  subject,   $25;  resi- 
dent, $2  ;  trading  or  trafficking  in  game :  nonresident,  $100 ;  nonresident  British  sub- 
ject,   $50 ;    resident,    $5.      Issued   by    commissioner    of    Dominion    parks.      Native-born 
Indians,  Eskimos,  or  half-breed  bona  fide  residents  of  Northwest  Territories  may  hunt 
without  a  license. 
Bag:  limits:   Two  bull  moose,  2  male  deer,  4  caribou;  mountain  sheep,  2  of  any  species, 
3  in  all ;  mountain  goat,  2  of  any  one  species  a  season ;  25  ducks,  15  geese,  15  brant, 
25  in  all  of  rails,  coot,  and  galiinules,  25  Wilson  snipe,  and  15  in  all  of  plovers  and 
yellowlegs  a  day. 
Sale:  Sale  of  protected  game  during  close  season  prohibited. 
Export:   Export  of  the  meat  of  any  game  prohibited. 

NOVA  SCOTIA. 
Open  seasons:  Dates  ificJtisive. 

Deer,  male  (except  on  Cape  Breton  Island,  no  open  season)  °3 oct.  16-Oct.  31. 

Moose,  bulls  (except  on  Cape  Breton  Island,  no  open  season)  »» Oct.  1-Nov.  15. 

Caribou,  bulls.  In  Inverness  and  Victoria  Counties  only  »3 Sept.  16-Oct.  15. 

Hare,  rabbit  (see  exception) Nov.  1-Feb.  28. 

Exception:  On  Cape  Breton  Island Dec.  1-Feb.  28. 

Ruffed   grouse    (birch    partridge) Oct.  1.5— Nov.  14. 

Duck,,  goose,  brant,  rail,  coot,  gallinule   (see  exception) Sept.  15-Dec.  31. 

Ex<;eption:  Black  duck i Oct.  15-Dec.  31. 

Black-breasted  and  golden  plovers,  yellowlegs Aug.  15-Nov.  30. 

Woodcock,  Wilson  snipe Sept.  15-Nov.  30. 

No  open  season:   Females  and  young  of  deer,  moose,  and  caribou,  Canada  grouse   (spruce 
partridge),  ph^'asant.     Swans,  wood  duck,  eider  ducks,  auks,  bitterns,  fulmars,  gannet, 
grebes,   guillemots,   gulls,   herons,   jaegers,   loons,   murines,    peti'els,    puflans,    shearwater 
terns,  and  all  shorebirds   (except  woodcock,  Wilson  snipe  or  jncksnipe,  black-breast 
and  golden  plovers,  and  yellowlegs). 

^^ "  Northwest  territories "  means  the  northwest  territories  formerly  known  as  Rup- 
pert's  Land  and  the  Northwestern  Territory  (except  such  portions  thereof  as  are  in- 
cluded in  the  Provinces  of  Ontario,  Quebec,  Manitoba,  Saskatchewan,  and  Alberta  and 
the  Yukon  Territory),  together  -with  all  British  territories  and  possessions  in  North 
America  and  all  islands  adjacent  thereto  not  included  within  any  Proviace,  except  the 
Colony  of  Newfoundland  and  its  dependencies. 

^"  Indians,  Eskimos,  bona  fide  inhabitants,  explorers,  and  surveyors  may  take  game, 
except  buffalo,  musk  ox,  or  elk,  and  the  eggs  of  birds  when  actually  needing  them  to 
prevent  starvation.     Indians  and  Eskimos  may  take  musk  ox  for  such  purposes. 

°^  Nova  Scotia:  Every  person  killing  a  deer,  moose,  or  caribou  must,  within  10  days, 
make  a  written  and  signed  report  to  the  chief  game  commissioner  showing  his  address 
and  when  and  where  such  animal  was  killed. 
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■aatteff  MtiMiit  NoprMWwit :  AB  gMJmt,  $40;  birda  and  souUl  same,  exeesit  woodcock 
■*'     nonnKUflBt  pijiag  taxM  equal  to  Ik' -       '  :■  unvnl 

11  ProTlnoe,  $5;  resident  alien,  $10;  ^  lUl*  i, 

riivinciaA  aaeratary,  gaiM  cooualaalvi 

1 :  One  deer.  1  mooac   1  cat-ibou  a  seaHou ;  5   ruiietl  ^luutie,   25 

I  Ant,   Sn   In   nil   of  rn!!s,   ro->t.    and   eralUuuh^s,   10  woodcock,   25 

.  uuii  li  in  al!  ;»  day.     The  grt»en  hide  or  fiesli 

iruiu(>  may   bo    ,  -e.   October   1    to  November   20; 

Canada   );rouse 
.-..^ , „  ,  L  ^-u--.-.    -.    .-..-j'-i  snipe,  or  other 

♦♦at  on'y)  may  be  sold  from  OctoWr  4  to  October  19  under  certJflcato 
lowing  Uwful  killlDK ;  rabbit,  Dec^^mber  4  to  February  1;  any  game  bird  •other  than 

aoae  abov«  uMAtloaeU  during  tlMi  open  S4U£on,  wltb  tile  exception  of  Ukc  Aval  three 
»ya. 

•ort:  Export  prohlbltod  of  all  protected   game,  except   bolder  of  nonresldant   seneral 

..^w^    i,»o.-     m)i!i>    out    of    PrOVldeP«"«'     iin.l..f     ll.-..n«4.     tiitf     1      iii.uiKit     InvifiilU      vhikl      In      hilU- 

•.>a4to  and  dr«at><  >  illui,' 

^'•Ma  maj  be  axpo.  't-. 

vrUane««»}   Luluwful  to  use  rifle  ur  gun  liMded  with  bulUt  to  kUuut  wuUrluwl. 

ONTARIO. 

mt:«^  Da1c»  inchts{v«. 

Deer,  moose,  caribou   (bulla  only)    (cows  and  calves  under  1  year 

of  age,  no  open  seaaon)   (»i»e  exception) Nov.  5-Nov.  20. 

Eve^titm:  North  ofFreneb  and  Mattawa  Blvem Oct.  2B-Not.  SO. 

rOct.  15-Nov.  15. 

^'•'* \I>e«.  2a-Jan.  2. 

rRuffed  grouse  or  partridge — — Nov.  5-Nm'.  20. 

Capercailzie Sept.  15-D.^c.  15. 

Woodcock Oct.  15~Nov.   M. 

^Ihick,  sooae,  brant,  black-breasted  and  golden  plovers,  yollowlegs. 

Jacksnipe  or  WHaon  anlpa,  rail,  coot,  galllnole Sept.  1-Dec.  14. 

•••■:  FawnH.  elk,  or  wapiti;  squirrel   (black  or  gray),  quail,  pheasant,  prairie 
rl,  wild  turkey    (1»2.H>  ;  *»ve,  swans,  wood  duck,  eider  ducks,  nuks,   bitt«^rns   litrlo 
sandhill,    and    whooping    cranes,    gannet.    grebes,    guillemots,    gulls,    herons, 
»ger8,    lo^^ns.    mnrres.    petrels,    terns,    and    all    shorebirds    (except    Woodcock,    Wilson 
snipe.  Mack-breasted  and  golden  plovers,  and  yellowlegs). 
^untinir  Kcmses;  Nonn^fdent :  General.  $25.      Resident :  Moose  and  caribou,  $5  ,*  deer,  $3. 
irmf^rs  living  npon   and  tilling  their  own   land  In  districts  of  Haliburton,   Mnskoka, 
irry    Sonnd.  Niplsslng.   and    Manitoulin   and   that  i>art  of  Province   lying  north    and 
it    thereof   may    kill    during   opt^n    season    one    deer    for    own    use    without    license, 
ide.  $2.     Issued  by  department  of  game  and  fisheries. 
'limits  and  poait— ien;  One  deer.  1  bull  moose,  1  caribou  a  season ;  5  ruffed  grouse  or 
tridge  a  day.  10  a  senson  ;  25  ducks  a  day,  200  a  season  ;  15  geese,  15  brant,  25  in 
of  rails,  coot,  and  gnllinules,  10  woodcock,  25  Wilson  snipe,  and  15  in  all  of  plovers 
yellowlegs  a  day.     Two  or  more  persons  bunting  together  under  license  may  kill 
average  of  1  deer  each.     Possession  permitted  during  open  season  and  until  March 
following  of  all  game  except  migratory  birds. 

Sale  of  migratory  game  birds,  quail,  and  ruffed  grouse  or  partridge  prohibited.     All 

iT  native  game  may  be  sold  during  the  open  season  by  the  person   killing  it,  and 

dealers  duriuij  open  season  and  until  the  following  January  1,  under  license  ;  hotels, 

lurants,  and  clubs  under  license  may  sell  during  closed  season  to  March  31.     Im- 

"portea  game  may  be  sold  under  special   regulations  and  licenses.     Game  breeders  may 

sell  animals  for  breeding  purposes  under  permit. 

t»rt:  The  export  of  all  wild  game  animals  and  birds  is  prohibited;  provided.  1  deer, 
bull  moose.  1  bull  caribou,  and  100  ducks  may  be  exported  under  nonresident  hunt- 
g  license  if  shipping  coupon  and,  if  required,  affidavit  of  lawful  killing  be  attached 
id  contents  of  packages  be  open  to  view.  Lawfully  imported  game  and  deer,  teooso, 
Ontario:  Lieutenant  governor  in  council  may  alter  close  seasons  in  region  north  and 
west  of  French  River,  Lake  Nlpissiiig,  and  Mattawa  River,  and  in  the  vicinity  of  Ron- 
deau Park,  and  close  for  a  definite  perio«l  season.s  for  any  game  animal  or  uomaigratory 
game  bird  whose  numbers  have  diminished. 

^=  Hares  may  be  killed  during  close  season  by  any  means  other  than  shooting. 
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rlk,  or  caribou  in  private  ownership  may  be  exported.     Minister  may  issue  permit  for 
the   oxoprt  of  game,  dead   or  alive,  at  any  time,  except  migratory  birds  during  close 
season. 
Miscellaneous:  Use  of  automatic  guns  prohibited.     Unlawful  to  enter  with  gun  or  dog  into 
growing  or  standing  grain  without  consent  of  owner, 

PRINCE   EDWARD   ISLAND. 
Open   seasons:  Dates   inclusive, 

Hare,    rabbit Nov.  1-Feb.  1. 

Partridge    (in  alternate  years,  1921,   1923,   etc.) Oct.  15-Nov.  15. 

Duck,  goose,  brant,   rail,  coot,  gallinule Sept.  1-Dec.  14. 

Woodcock,  jacksnipe  or  Wilson   snipe Sept.  15-Nov.  30. 

Black-breasted  and  golden  plovers,  yellowlegs Aug.  15-Nov.  30. 

No  open  seliscn:  Swans,  wood  duck,  eider  ducks,  bitterns,  little  brown  crane,  gannet, 
grebes,  guillemots,  gulls,  herons,  jaegers,  loons,  murres,  petrels,  shearwaters,  terns, 
and  all  shore  birds  (except  woodcock,  Wilson  snipe  or  jacksnipe,  black-breasted  and 
golden  plovers,  and  yellowlegs). 
Hunting  licenses:  Nonresident,  .$15.  If  applicant  pays  taxes  on  real  estate  valued  at 
$325,  fee  $5 ;  sons  and  brothers  of  residents  returning  for  visit,  $2.50 ;  guest,  $2 
Issued  hy  game  inspectors  and  tax  collectors.  Hunting  on  inclosed  lands  without  per- 
mission of  owner  prohibited. 
Bag  limits:   Twenty-five  ducks,  15  geese,  15  brant,  25  in  all  of  rails,  coot,  and  gallinulea 

10  woodcock,  25  Wilson  snipe,  and  15  in  all  of  plovers  and  yelloAvlegs  a  day. 
Sale:   Game  Lawfully  killed  may  be  sold,  except  migratory  birds  may  not  be  sold  during 

close  season. 

Export:   Export  prohibited   of   all   game   except   geese  and   brant;   provided,   nonresident 

licensee  may  carry  out  of  Province  12  birds  killed  by  himself  if  tagged  and  carried  open 

to  view.     Export  of  migratory  birds  prohibited  during  close  season. 

Miscellaneous:  Use  prohibited  of  automatic,  pump,  machine  gun,  rifle,  or  other  gun  loaded 

with  bullets  in  hunting  game  bii-ds. 
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QUEBEC. 
Open  seasons:-"  Dates   inclusive. 

Bull  moose   (see  exception),   caribou Sept.  20-Dec.  31. 

Exception:  In  Pontiac  and  Temiscaraing  Counties Sept.  10— Dec.  31. 

Deer Sept.  1-Nov.  30, 

Hare Oct.  15-Jan.  31 

Bear ^ . Aug.  20-.June  30. 

Birch  or  swamp  partridge Sept.  1-Dec.  14. 

White  partridge  or  ptarmigan Nov.  1— Jan.  31. 

Duck,    goose,    brant,    rail,    coot,    gallinule,   woodcock,   jacksnipe   or 

Wilson  snipe,  black-breasted  and  golden  plovers,  yellowlegs Sept.  1-Dec.  14. 

No  open  season:  Cow  moose,  young  of  deer,  moose,  and  caribou,  swans,  wood  duck,  eidei 
ducks,  auks,  bitterns,  fulmars,  gannet,  grebes,  guillemots,  gulls,  herons,  jaegers,  loons, 
murres,  petrels,  puffins,  shearwaters,  terns,  and  all  shore  birds  (except  woodcock, 
Wilson  snipe,  black-breasted  and  golden  ploA'ers,  and  yellowlegs). 
Hunting  licenses:  Nonresident:  General,  ,$25  (members  of  incorporated  hunting  clubs 
$10).  Resident,  $1  (not  required  of  resident  British  subject  hunting  for  own  use)  * 
resident  special,  $5  (3  deer  and  3  caribou  additional  to  limit).  Issued  by  Minister  of 
Colonization. 
Bag  limits  and  possession:  Two  deer,  1  moose,  2  caribou  a  season;  2  caribou  and  3  deer 
under  special  resident  license.  Twenty-five  ducks,  15  geese,  15  brant,  25  in  all  of 
rails,  coot,  and  gallinules,  10  woodcock,  25  Wilson  snipe,  and  15  in  all  of  plovers  and 
yellowlegs  a  day.  Game  lawfully  killed  may  be  possessed  until  15  days  after  close  of 
open  season.  « 

^  Quebec:  By  a  Dominion  order  in  council,  it  is  unlawful  to  capture,  take,  injure,  or 
molest  migratory  game,  migratory  insectivorous,  or  other  migratory  nongame  bird,  or  i'> 
take,  injure,  destroy,  or  molest  their  nests  or  eggs  within  the  following  areas  : 

"  A  strip  of  land  10  feet  in  depth,  along  the  cliff  and  the  cliff  itself  on  the  north 
east  sides  of  Bonaventure  Island  in  the  County  of  Gaspe ; 

"The  Bird  Rocks  and  a  1-mile  zone  surrounding  the  same; 

"  Perce  Rock  and  a  1-mile  zone  surrounding  the  same,  except  that  wh?re  the  main 
land  is  distant  less  than  1  mile  from  Perce  Rock,  the  shore  of  such  mainland  shall  con 
stitute  the  boundary  of  the  zone." 
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Sale:  !=s«Ir  of  birch  or  spnsor  partrJdjrc  prohlbitPd  until  Ootohor  1.  10*25,  fiamo  Inwfully 
taken  may  be  sold  from  the  third  day  of  open  season  to  and  Including  tho  llftecnth 
day  aft.r  expiration  of  op«Mi   season,  except   the  sale  of  mlpratory  birds  is   nrohihlted 

diiriuK  c^    •    •  i.  ....-^^..-1  hotels,  restaurants,  and  clubs  may  serve  game  lawfully 

taken.  e\  irtridge. 

Export:   Kv]  ti.  and  de<-r,   or  parts   thereof,  prohibited  except   under 

permit  iH»ue«i  from  \iiuinter  of  Colonization  (fee  not  to  exceed  $5>  ;  also  under  tags 
attached  to  nour«^ident  llcenw  not  later  than  15  days  after  close  of  season;  export  of 
li.  ::ratory  birds  prohibited  during  close  season. 

SASKATCHEWAN. 

Open  seaMns:*^  Dates  inclustve. 

V*-^^r,  mooKe   (mai  <  .\ribou_- - - Nov.  15-Dec.  14." 

I'lairie  chicken   («harp-taihHl  or  pinnated  grouse) Oct.  l&-Oct.  31. 

I  tuck,  goose,  brant,  rftll,  root.  gaUlnule,  Wilson  snipe  or  Jacksnlpe. 
black-bren^  -  r».  yellowlegs • Sept.  15-Dec.  31. 

N«  open  aeaaon:  .  and  female  of  big  game,  other  tlian   oirihou,  and 

young  of  b'r  i^  .  .    --ii-    ...iu    of  age,*     Partridge   (rufted  grouse),  sage  grouse, 

Canada  <r  ;.  i.<  >  i^,>:  Kwans,  wood  duck,  bitterns,  little  brown,  sandhill,  and 
whooping  (r.:ii.  s,  ■•i.!.s,  guIN,  htrons,  loons,  terns,  and  all  shoreblrds  (except  Wilson 
or  Jackt>nlp<>,  black-breasted  and  golden  plovers,  and  yellowlegs). 

HnnUng  licenses:  Nonre5>1dent ;  Big  game,  $25;  birds,  |15:  domiciled  in  Canada,  $r> ; 
issued  by  minister  ■  ure.     Resident:   Big  game,  |5 ;  birds.  $1.25.      Issued  by 

minister  or  agent.  ise  not   required  of  residents   hunting  on   land   outside 

city,  town,  villa -'<■.  i   n  which  they  are  actually  domiciled.     No  license  Issued 

to  person  und»  r  \r.  wiri  ;  wruin  consent  of  parent  or  guardian.  Big-game  hunter* 
must  wear  wbii.-  s'  it    mi, I  .  ii".     Hunting  prohibited  on  inclosed  lands  without  consent. 

Bmg  lUnlts  and  possession:  One  moose,  2  deer.  2  caribou,  but  not  more  than  2  in  all  a 
season  :  prairie  chicken,  6  a  day.  30  a  season  ;  60  in  all  of  ducks,  geese,  and  brant  a 
day,  250  a  season  ;  25  in  nil  of  rail,  coot,  and  gallinule,  25  Wilson  snipe,  and  15  in  all 
of  plovers  and  yellowlegs  a  day.  (.iame  birds  may  be  kept  in  licensed  storage  from 
September  10  to  March  1  and  flesh  of  big  game  from  December  1  to  April  1  if  tagged 
with  number  and  kinds  of  game,  name  of  depositor,  and  number  of  his  hunting  license. 

Sale:   Sale  of  all  protected  game  prohibited. 

Bxpart:  Kxport  of  all  protected  game  prohibited;  provided,  minister  of  agriculture  may 
grant  permits  to  export  for  scientific  purposes  or  propagation  in  public  parks  and 
zoological  gardens  1  pair  each  species  of  big  game  and  game  birds  upon  payment  of 
$5,  or  for  propagation  a  specified  numlnr  on  application  of  another  Province  or  State. 
Minii>ter  may  lR.<ue  permits  to  export  deer  (fee  $2  per  head)  or  other  big  game  (fee 
$5  per  headt,  hides  of  big  game  (fee  $1  each),  flesh  of  big  game  (fee  $1  for  each  20 
pounds  or  less),  birds  (except  grouse  family)  (fee  $1  per  dozen,  limit  5  dozen  per 
season).  Nonresident  licensee  on  leaving  Province  may  take  with  him  during  open 
season  pt^rsonally  under  his  license  and  permit  big  game  and  100  game  birds  legally 
killed.     Export  of  migratory  birds  prohibited  during  close  season. 

YUKON. 
Open  seasons:  ^  Dates  i.iclusive. 

Peer,  moose,  caribou,  sheep,  goat  (males  only  i Aug.  1— Mar.  1. 

Partridge,  prairie  chicken,   grouse,  ptarmigan,    pheasant Sept.  1-Mar,   15. 

Duck,  goose,  brant,  rail,  coot,  gallinule,  Wilson  snipe  oi;  jacksnipe, 

black-breasted  and  golden  plovers,  yellowlegs Sept.  1-Dec.   14. 

No  open  season:  Elk  or  wapiti,  musk  ox,  bison  or  buffalo,  and  females  of  other  big  game; 
swans,  eider  ducks,  cranes,  grebes,  gulls,  jaegers,  loons,  terns,  and  all  sborebirds  (except 
Wilson  snipe  or  jacksnipe,  black-breasted  and  golden  plovers,  an.l  yellowlegs). 
Hunting  licenses:  Nonresident,  $200.  Resident,  $25  (special  license  authorizing  the  killing 
of  male  moose  and  male  caribou  over  1  year  of  age  at  any  time  for  food  supplies  in 
the  Territory)  ;  licensee  must  make  annual  returns.  Resident :  Chief  guide,  $20  ;  as- 
sistant guide,  $10 ;  camp  helper,  $5.     Issued  by  commissioner  or  game  guardian. 

^'  .^askatcheican:  Lieutenant  governor  in  council  may  extend  close  .seasons  over  current 
year,  within  limits,  on  petition  of  six  game  guardians. 

*^  Applies  north  of  line  between  townships  34  and  35  ;  south  of  .said  line  no  open  season. 

^  Male  moose  having  horns  less  than  6  inches  in  length  deemed  to  be  under  one  year 
of  age, 

'^  Yukon:  Indians,  explorers,  surveyors,  prospectors,  miners,  and  travelers  in  need  of 
food  may  take  game  during  close  sea.son.     Commissioner  in  council  may  alter  seasons. 
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Bag  limits:  Six  caribou,  6  deer,  2  moose,  2  sheep,  2  goats  a  season  ;  25  ducks,  15  geese,  15 
t»rajat,  25  in  all  of  rail,  coot,  and  gallinule,  30  woodcock,  25  Wilson  snipe,  and  15  in 
all  of  plovers  and  yellowlegs  a  day. 

Sale:  Deer,  naoose,  caribou,  sbeep,  and  goats  lawfully  taken  may  be  sold  during  the  open 
season  and  CO  days  thereafter.  Male  moose  and  male  caribou  over  1  year  of  ago  killed 
by  a  resident  under  special  license  may  be  sold  at  any  time  for  food  upon  obtaining 
certijacate  of  lawful  killing  from  a  game  guardian.  License  (fee,  $10)  required  to 
pui-cbase  and  trafGc  in  the  flesh  of  moose  or  caribou.  Licensee  must  make  annual 
returns.     Sale  of  migratory  birds  prohibited  during  close  season. 

Export:  Export  of  migratory  birds  prohibited  during  close  season.  Upon  affidavit  of 
lawful  killing,  commissioner  may  issue  permit  to  export  game.  Export  of  raw  hide  of 
moose  or  caribou  prohibited  except  under  permit.  Trophies,  including  head,  hide,  and 
hoofs,  of  big  game  lawfully  killed  by  nonresident  may  be  exported  under  his  license  and 
certificate  of  game  guardian. 

Colony  of  Newfoundland. 

Open  seasons:  Dates  inclusive. 

Caribou  (except  in  a  special  region  near  Grand  Lake,  no  open  sea-  Aug.  1-Sept.  30. 

son) Oct.  21-Jan.  31. 

Hare,  rabbit _ ^ept.  20-Jan.  1.= 

Ptarmigan,  willow  grouse  or  partridge,  plovers,  curlew,  snipe,  or 

"other  Avild  or  migratory  birds  (except  wild  geese  and  crows) "—Sept.  20-Jan.  1. 
Ne  open  aeasmi:   Elk,  moose. 

Hunting  and  fishing  licenses:  Nonresident:  Caribou,  $51;  fish  (salmon  and  sea  trout), 
$10.50.     Guide,  nonresident,  $60 ;  resident,  free. 

Caribou  licenses  issued  by  game  and  inland  fisheries  board,  stipendary  magistrate, 
or  justice  of  peace. 

Uulicen.sed  guides  not  to  be  employed.     Guide  siall  not  guide  party  of  more  than 
three  sportsmen. 
Bag  limits:  Three  caribou   (stags)  a  season  by  nonresident  licensee;  2  stags,  1  doe  by 

resident. 
Sale :  Caribou  may  be  sold  from  August  1  to  January  1 ;  ptarmigan,  willow  grouse  taken 
in  open  season  may  be  sold  until  January  15  ;  other  birds  may  be  sold  during  open 
season. 
Export:  Export  for  sale  p-rohibited  of  caribou,  partridge,  willow  or  other  grouse  ;  provided, 
game  and  inland  fisheries  board  may  issue  licenses  to  export  caribou  for  breeding  or 
scientific  purposes.  Licensee  may  export  three  stag  cai-ibou  under  hunting  license  and 
export  pei-mit  (fee,  50  cents)  ;  resident  may  export  antlers,  head,  or  skin  of  caribou 
under  export  permit,  but  not,  in  either  case,  for  sale. 


DISPOSITION  OF  GAME  RAISED  IN  CAPTIVITY. 

Regulations  adopted  under  the  Federal  migratory-bird  treaty  act, 
permitting  the  propagation  and  sale  of  migratory  waterfowl,^  pave 
the  way  for  the  upbuilding  in  this  country  of  an  industry  from  which 
many  persons  have  been  barred  by  lack  of  suitable  legislation.  It 
has  been  demonstrated  that  game  animals  and  birds,  especially  cer- 
tain species  of  migratory  waterfowl,  will  yield  satisfactory  returns 
when  propagated  on  farms  and  preserves.  It  is  believed  that  the 
demand  will  far  exceed  the  supply  for  a  number  of  years,  in  view  of 
the  increased  restrictions  on  the  sale  of  native  wild  game  and  of  the 
fact  that  migratory  birds  can  no  longer  be  sold  on  the  market  any- 
where in  the  United  States  unless  they  have  been  reared  in  captivity 

*  Neu'foundland:  Hare  or  rabbit  may  also  be  taken  with  trap  or  snare  until  March  1. 

8  Waterfowl  are  the  only  migratory  birds  that  are  permitted  to  be  raised  in  captivity, 
and  permits  therefor  must  be  obtained  from  the  Secretary  of  Agriculture,  Washington, 
D.  C,  in  accordance  with  the  regulations.  (See  Regulations  8,  p.  70.)  For"  Canadian 
regulations  on  propagation  of  migratory  birds,   see  R^ulation  8D,  p.  77. 


Game  Laws  for  1921.  55 

in  acconlance  with  the  law  and  re«;ulations.     The  Department  of 

AjjrricultTiro,  actin«r  in  conjunction  with  State  pimc  officials,  will  aid 

^t  far  as  poesible  iii  establishing  this  industry,  both  in  preparing 

lifts  of  suitable  laws  to  be  enacted  by  the  various  States  and  in 

-istin^  breeders  to  obtain  ejr^  and  breeding  stock.     The  depart- 

>  nt  is  not  and  never  has  been  in  a  position  to  furnish  breeding  stock 

the  e^gs  of  any  species  of  game  bii'd  for  propegating  purposes, 

<s,  but  it  will  ^  u^itimatc 

permits  to  j-     _         le  migra- 

ry  waterfowl  in  captivity  and  to  taive  birds  or  eggs  for  propagat- 

.ses.     Reason/  '      ^   '         ;    r  '  itions  of  Federal  and 

rnmentswii  mo  to  reach  the  mar- 

X  for  consumption  at  all  ^^isous  and  at  tl  lime  will  prevent 

-'  infi-ingement  of  laws  to  conserve  the  su|;|m  \  »;i  native  game. 

I >d«ral  r«iniIations:  Under  permit  fron  tbe  Secretary  of  AKricaltare.  WasbliiKton,  D.  (\, 
I  subject  to  the  prorlaions  of  State  laws  relatinir  thereto,  nlfrratory  waterfowl  mny  be 
^e<iai>U,  aokl.  and  transported  at  any  time  for  propagation  and  tbe  carcasses  with  beads 
nod  fret  attached  of  propagated  birds  klll«d  tai  anj  manner,  excf>pt   tbat   they   may  bu 
killed  bjr  shooting  only  daring  the  «fMS  aennam  for  waterfowl  in  the  Stnte  where  Icllled, 
"<MT  be  sold  and  tranaportcd  nt  any  time  to  nnjr  person  for  actual  consumption,  or  to  the 
;)er  of  a  hotd,  raatnmrant,  or  hoarding  honae,  retail  dealer  in  meat  or  game,  or  a  club, 
r  sale  or  atnrlee  to  their  patrons,  who  mny  possess  socb  carcasses  for  actual  consump- 
tion without  a  Federal  permit ;  provided,  that  no  mlirmtory  waterfowl  killed  by  shooting 
Rhflll  lie  bought  or  sold  naless  each  bird  before  attaining  tlie  age  of  four  weeks  shall  have 
1  removed  from  the  web  ot  ons  fbot  a  portion  thereof  in  the  form  of  a  "  V  "  for 
iititlcation  purposes.     (See  Reg.  8,  p.  70,  for  full  details  and  refiulrements.) 

About  two-thirds  of  the  States  now  have  some  special  provision 
regulating  possession,  sale,  or  export  of  game  raised  in  captivity. 
Ihe  following  table  giving  a  digest  of  the  various  State  laws  on  the 
subject  serves  to  show  tlie  lack  of  uniformity  and  the  need  of  addi- 
tional legislation  to  attain  the  results  desired : 

Arkansas:  The  commission  may  establish  rules  governing  propagation  of  game  in  captivity 
and  authorize  the  sale  or  export  of  such  game  under  permit. 

California:  Came  raised  in  captivity  under  breeder's  license  (fee,  $2.50)  may  be  sold  at 
any  time  for  breeding  purposes  or  may  l)e  sold  under  license  and  regulations  of  com- 
missioners for  food  when  properly  tagged  (fee,  3  cents  a  tag).  All  domesticated  game 
(except  deer)  must  be  killed  otherwise  than  by  shooting. 

Colorado:  Game  furnished  from  a  private  park  or  lake  of  class  A  may  be  sold  by  hotels 
and  restaurants  at  any  time.  Game  taken  from  licensed  private  parks  may  be  sold  or 
shipped  at  any  time  if  accompanied  by  an  invoice. 

Connecticut:  Deer,  pheasants,  and  wild  fowl  raised  in  licensed  preserves  (fee,  $2)  may  be 
sold  or  transported  at  any  time,  when  duly  tagged,  under  regulations  of  commissioners 
of  fisheries  and  game. 

Delaware:  Unlawful  to  kill,  sell,  or  possess  Hungarian  partridge  or  pheasants  except  for 
scientific  or  propagating  purposes. 

District  of  Colambia:  Hungarian  partridge,  English,  ringneck,  Mongolian,  or  Chinese 
pheasants  raised  in  captivity  may  be  sold  at  any  time. 

Georffia:   Registered  breeder  may  sell  game  for  propagation. 

Idaho:  Permit  of  State  warden  required  to  take  or  keep  waterfowl  in  captivity  for  decoy 
purposes. 

niinois:  Game  raised  in  captivity  under  a  breeder's  license  (fee,  $5)  may  be  sold  for 
propagation  purposes,  or  may  be  killed,  sold,  and  transported  for  food  at  any  time. 

Indiana:  Birds  and  animals  bred  and  reared  in  captivity  may  be  killed,  sold,  or  trans- 
ported at  any  time  under  certificate  of  inspection  (fee,  $10)  from  the  conservation 
commission. 
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Iowa:  Game  birds  raised  in  captivity  under  license  (fee,  $2)  may  be  sold. 

Kansas:  Game  raised  in  capticity  may  be  transported  for  scientific  or  propagating  pur- 
poses under  permit  of  warden  and  $1,000  bond, 

Kentucky:  Game  birds  and  game  animals  bred  in  captivity  under  permit  may  be  sold, 
transported,  or  otherwise  disposed  of  at  any  time  when  duly  tagged. 

Louisiana:  Game  raised  in  captivity  under  $5  license  may  be  sold  alive  for  stocking  or 
breeding  purposes,  and  may  be  killed,  transported,  and  sold  for  food  at  any  time  if 
tagged  with  metal  tag.     Traffic  in  birds  killed  by  shooting  prohibited. 

Maine:  Game  raised  in  captivity  under  a  $2  breeder's  license  may  be  killed,  sold,  or  trans- 
ported at  any  time  under  regulations  of  commissioners. 

Maryland:  Elk  and  imported  and  native  deer  raised  in  licensed  preserve  (fee,  .$5)  may  be 
sold,  dead  or  alive,  at  any  time.  (In  Allegany  and  Garrett  Counties  white-tailed  deer 
native  to  the  State  must  be  branded  three  months  prior  to  killing.)  The  propagation 
and  killing  of  English  or  ringneck  pheasants  in  captivity  is  permitted,  except  that  hen 
pheasants  may  be  killed  only  during  the  open  season  (Nov.  10  to  Jan.  1)  by  means 
other  than  shooting.  In  Washington  County  game  animals  and  birds  reared  in  licensed 
preserves  (fee,  $10)   may  be  sold  for  propagation  only. 

Massachusetts:  Qua.il  reared  in  captivity  under  permit  may  be  exported.  Game  may  be 
reared  in  captivity  under  license  (no  fee)  and  sold  for  propagation  under  regulations 
of  commissioners ;  deer,  elk,  pheasants,  quail,  European  or  gray  partridge,  and  wild 
fowl  may  be  reared  in  captivity  under  license  (no  fee)  and  sold  for  food  when  properly 
tagged.    Tag  fee,  5  cents.     Licensed  dealers  may  sell  such  game. 

Michigan:  Deer,  elk,  pheasants,  and  wild  ducks  may  be  raised  in  captivity  under  $5  license 
and  sold  at  any  time  for  breeding  or  stocking  purposes  and  the  carcasses  transported 
or  sold  for  food  Avhen  properly  tagged  (tags,  5  cents  each).  Ducks  killed  by  shooting* 
(except  under  direct  supervision  of  a  deputy  warden)  may  not  be  sold  or  disposed  of. 
Licensed  retail  dealer,  club,  hotel,  restaurant,  etc.,  may  sell  portion  of  tagged  game  to 
patron  or  customer  for  actual  consumption  or  use  without  additional  license, 

Minnesota:  Game  raised  in  captivity  under  license  (fee,  $1)  may  be  sold  alive  at  any  time 
for  propagating  purposes,  and  may  be  killed,  sold,  and  transported  under  regulations 
of  commissioner.  No  fee  required  to  raise  game  birds  for  domestic  use  or  as  pets. 
Under  regulations  of  the  commissioner,  wild  animals  and  the  eggs  of  birds  may  be 
taken  for  breeding  purposes. 

Missouri:  Deer,  elk,  and  other  protected  game  raised  in  captivity  under  license  (fee,  $5) 
may  be  transported  and  sold  under  regulations  of  the  commissioner. 

Montana:  Game  raised  in  licensed  private  preserve  (fee,  $5)  may  be  killed,  sold,  or  trans- 
ported at  any  time.  If  nucleus  stock  is  captured  from  wild  animals  in  the  State,  no 
such  animals  nor  their  progeny  shall  be  sold  for  a  period  of  three  years. 

Nevada:  Game  raised  in  licensed  preserve  (fee,  $10)  may  be  sold  or  shipped  at  any  time 
under  invoice. 

New  Hampshire:  Game  raised  in  captivity  under  $2  license  may  be  sold  or  transported  at 
any  time  when  properly  tagged  under  regulations  of  commissioner. 

New  Jersey:  Mallard,  wood,  and  black  ducks  and  Canada  geese  (when  raised  under  Federal 
permit  *) ,  English  and  Mongolian  pheasants,  quail,  ruffed  grouse,  deer,  rabbits,  and 
squirrels  raised  in  licensed  preserves  (fee,  $5)  may  be  killed  at  any  time,  and  if  prop- 
erly tagged  (tag  fee,  5  cents)  may  be  sold  for  food  or  exported  for  sale.  Live  deer,  on 
payment  of  $5  for  each  animal,  and  game  birds  possessed  under  a  breeder's  license  may 
be  exported  for  propagation. 

New  Mexico:  Game  raised  in  licensed  preserve  may  be  exported  or  sold  at  any  time,  under 
invoice,  if  the  number  of  animals  or  birds  in  the  park  at  the  time  the  license  is 
secured  is  not  thereby  reduced. 

New  York:  Elk,  white-tailed  deer,  European  red  deer,  fallow  deer,  Japanese  doer,  roebuck, 
pheasants,  Canada  geese,  Hutchins  geese,  mallard,  and  black  ducks  raised  in  captivity 
under  license  may  be  sold  for  breeding  purposes  and  may  be  killed,  sold,  or  exported  at 
any  time  under  license  when  properly  tagged.  Said  ducks  and  geese  may  be  killed  by 
shooting  during  open  season  only,  but  ducks  and  geese  *  killed  by  shooting  may  not  be 
sold,  except  under  regulations  of  commission.  Varying  hares  and  cottontail  rabbits 
bred  in  captivity  under  $5  license  may  be  sold  for  food  during  close  season,  when  prop- 
erly tagged,  under  rules  and  regulations  of  the  conservation  department. 

North  Carolina:   Several  counties  have  laws  in  regard  to  game  raised  in  captivity.    ' 

North  Dakota:   Board  may  issue  permits  to  breed  or  domesticate  game. 


Micliifjan,  New  Jersey,  and  New  York:  See  Federal  Regulation,  8,  p.  70. 


1 


Game  Laws  for  192L  57 


Ohio:   Rlnutiock,  Montrolian.  or  Chlne«««  pheasants  and  maUard  and  black  ducks  raised  in 
"     *y  un<l«»r  a  bn^Klor's  licmso  (foo.  Jf>).  may  be  «old  for  propagation  and  may  be 
lul   sold    vvhrii   duly    tuK>:<'d.     No   phi'asant,    mallard,   or   black   tluck   raised    in 
.  -atlon  nhall  bv  killed  by  shootluK  excopt  during  the  open  season,  and  no  niallard 
Itlack  duck   killed  by  Khooting  Khali   Ite  bought  or  sold   unlet«8   it  shall  havo   bad  a 
I  lI-dffintMl  V-shaiM'd  section   it'niovwl   from  tbt-  wtb  of  one  foot  l>eforo  it  attains  the 
_(•  of  f'.ur  wtH'ks.     I'ackages  must  be  la»>eled  to  show  the  nunilxT  and  kinds  of  birds 
iitalned  therein,  together  with  the  name  and  a<ldre«s  of  the  consignor. 
l>eer,  squirrels,  and  nibbits  may  be  possessed  in  Inclosures  as  p«^ts. 
homa:    <5iinie  raised  under  license  (f«e.  $!'»   may  be  trans|M)rt»Hl  for  prop««a(lon  at  any 
,!e,  and  for  foo<l,  when  properly  tagged,  dnring  8««fi8on  pre8crll>ed  by  commissioner, 
on:   (iunie   birds   and   animals   raised   In    captivity    under   permit    (fee,   $2)    may   be 
Motttd  IT  M.ld  at  any  time  for  propagating,  restocking,  or  food  purposes;  carcasses 
list  be  properly  tagged  by  State  warden  or  deputy.     Tag  fee,  5  cents  each.     Written 
.  imit    from   State  warden,  showing  kind  of  game  and   names  and  addresses  of  con- 
signor aiul  ronsii^nee,  must  be  attached  to  each  shipment. 
Penniylvaniu:   <::iiiie   breeder's   <erlilU-ate.    fee   Ijil,   bond   $500.     Game   raised    in    captivity 

may  t..-  sf.ld  alive  or  deaid  within  the  State. 
Rh«>df  iKlnnd:   tJame  raised  In  captivity  under  permit  may  be  sold  If  alive  at  any  time  for 

propiik'ittion.  under  regulations  of  commissioners. 
South  Carolina:  Any   birds  or  animals  protected  by  law  may  be  kept  in  possession  for 

purposes  of  propagation  or  domestication. 
Soutli  DakoU:  (iame  raised  In  captivity  may  be  exported  or  sold  under  written  permission 

of  State  game  warden. 
V'nh:  (;ame  mifwd  in  licensed  private  prefierves  (fee,  |2S>  may  be  sold  when  duly  tagged, 
ity  birds  and  ten  animals  of  each  kind  may  be  captured,  under  permit  of  commis- 
lonex,  for  propagating  purposes. 
Vermont:   (Jame  raised  in  licensed  private  preserves  (fee,  $2)  may  be  exported  at  any  time 
when  duly  marked  and  tagged,  and  may  be  sold  for  propagation  at  any  time,  or  for 
food,  under  tag  in  accordance  with  regulations  of  commissioner. 
Virginia:  tiame  animals  and  birds  raised  under  breeder's  license  (fee,  |25)   may  be  dis- 
!>os<>d  of  at  any  time  for  propagating  or  other  purposes.     Packages  containing  animals 
;    birds   transported    for  propagating  purposes   must   be   marked   to  show   clearly   the 
lines  of  ronsignor  and  consignee  and  that  they  are  being  tran8fK)rted  for  propagating 
purposes.      Carcasses  of  game  animals  or  birds   must   be   tagged    (fees,   smaller   birds 
and  animals,  2  cents;  wild  turkeys,  10  cents;  deer,  bear,  or  elk,  50  cents).     Proprietor 
I   hotel  or  restaurant  or  a  d«*aler  may  sell  under  a  $.5  license  to  guests  or  patrons 
•uie  ralse«l  in  captivity.      (No  license  required  of  keeper  of  hotel  or  restaurant  or  a 
alor  to  sell,  during  open  season,  waterfowl  and  rabbits  raised  in  captivity  or  other 
;  .'cies  of  propagated  game  the  sale  of  which  Is  not  prohibited.) 
Holder   of  a   game   breeder's   license,   under  permit   and    regulation   of   the   commls- 
mer.  may  trap  wild  animals  or  birds  for  breeding  purposes,  but  the  animals  or  birds 
.  taken  shall  not  be  sold  or  otherwise  disposed  of. 
Washington:   Game  and   fur-bearing  animals  and  wild  birds   may   be   raised    in    captivity 
under  license   (fee,  $10)   and  sold  and  transported  for  food  or  propagating  purposes 

|?n  properly  tagge<l.     Keeper  of  hotel,  restaurant,  boarding  house,  or  club,  and  retail 
ler  In  meats,  when  duly  licensed  (fee,  $5),  may  sell  carcasses  or  parts  thereof  when 
perly   tagged.      Under   proper  permit   from    State   game   warden,    animals   and   birds 
7  be  captured  on  State  game  preserves  or  Imported  from  another  State  or  country 
propagating  purposes. 
Virginia:   The  owner  of  elk  kept  In  inclosure  may  kill  them  at  any  time,  and  may 
pursue  and   recapture,   by  killing  or   otherwise,   elk   which   have   escaped   from   his  In- 
closure.     Tame  deer  may  be  killed  by  the  owner. 
Wisconsin:   Under  permit  and  supervision  of  the  commission  wild  animals  may  be  taken 

and  transported  for  propagation  within  the  State. 
Wyoming:  Under  permit   (fee,  $5)   and  supervision  of  the  commission  game  animals  may 
be  taken  for  propagation,  but  animals  so  taken  may  not  be  killed,  sold,  or  disposed  of 

Ir  3  years.     Natural  increase  may  be  sold  or  disposed  of  at  any  time. 
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LACEY  ACT,  REGULATING  INTERSTATE  COMMERCE  IN  GAME. 

Federal  laws  affecting  the  shipment  of  game  comprise  statutes 
regulating  interstate  commerce  in  game  and  the  importation  of  birds 
and  mammals  from  foreign  countries,  as  follows : 

CRIMINAL  CODE— ACT  OF  MARCH   4,   IS 09. 

[35   Stat,   1137.] 

Sec.  241.  The  importation  into  the  United  States,  or  any  Territory  or  Dis5- 
trict  thereof,  of  the  mongoose,  the  so-called  "  flying  foxes,"  or  fruit  bats,  the 
English  sparrow,  the  starling,  and  such  other  birds  and  animals  as  the  Secre- 
tary of  Agriculture  may  from  time  to  time  declare  to  be  injurious  to  the 
interests  of  agriculture  or  horticulture,  is  hereby  prohibited;  and  all  such 
birds  and  animals  shall,  upon  arrival  at  any  port  of  the  United  States,  be 
destroyed  or  returned  at  the  expense  of  the  owner.  No  person  shall  import 
into  the*  United  States  or  into  any  Territory  or  District  thereof  any  foreign 
w^ild  animal  or  bird,  except  under  special  permit  from  the  Secretary  of  Agri- 
culture: Provided,  That  nothing  in  this  section  shall  restrict  the  importation 
of  natural-history  specimens  for  museums  or  scientific  collections,  or  of  certain 
cage  birds,  such  as  domesticated  canaries,  parrots,  or  such  other  birds  as  the 
Secretary  of  Agriculture  may  •  designate.  The  Secretary  of  the  Treasury  is 
hereby  authorized  to  make  regulations  for  carrying  into  effect  the  provisions 
of  this  section. 

Sec.  242.  It  shall  be  unlawful  for  any  person  to  deliver  to  any  common  car- 
rier for  transportation,  or  for  any  common  carrier  to  transport  from  any  State, 
Territory,  or  District  of  the  United  States  to  any  other  State,  Territory,  or 
District  thereof,  any  foreign  animals  or  birds  the  importation  of  w^hich  is  pro- 
hibited, or  the  dead  bodies  or  parts  thereof  of  any  wild  animals  or  birds,  where 
such  animals  or  birds  have  been  killed  or  shipped  in  violation  of  the  laws  of 
the  State,  Territory,  or  District  in  w^hich  the  same  were  killed,  or  from  W'hich 
they  were  shipped :  Provided,  That  nothing  herein  shall  prevent  the  transporta- 
tion of  any  dead  birds  or  animals  killed  during  the  season  when  the  same  may 
be  lawfully  captured,  and  the  export  of  which  is  not  prohibited  by  law  in 
the  State,  Territory,  or  District  in  which  the  same  are  captured  or  killed: 
Provided  further.  That  nothing  herein  shall  prevent  the  importation,  trans- 
portation, or  sale  of  birds  or  bird  plumage  manufactured  from  the  feathers  of 
barnyard  fowls. 

Sec.  243.  All  packages  containing  the  dead  bodies,  or  the  plumage,  or  parts 
thereof,  of  game  animals,  or  game  or  other  wild  birds,  when  shipped  in  intei- 
state  or  foreign  commerce,  shall  be  plainly  and  clearly  marked,  so  that  tli 
name  and  address  of  the  shipper  and  the  nature  of  the  contents,  may  be  readily 
ascertained  on  an  inspection  of  the  outside  of  such  package. 

Sec.  244.  For  each  evasion  or  violation  of  any  provision  of  the  three  section? 
last  preceding,  the  shipper  shall  be  fined  not  more  than  $200;  the  consigns 
knov/ingly  receiving  such  articles  so  shipped  .and  transported  in  violation  o 
said  sections  shall  be  fined  not  more  than  $200;  and  the  carrier  knowingl.^ 
carrying  or  transporting  the  same  in  violation  of  said  sections  shall  be  fiueti 
not  more  than  $200. 
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SBCTIONS   1   AND  S— ACT  OF  MAY  2$.   IMO.* 

131  Stat.,   187-8.] 

Tliat  tiK'  uuues  uiui  p<»wers  of  the  lH»pnrtrueiit  of  Agiiculuiiv  are  hereby 
enh»r>,'o(l  sn  as  to  include  the  preservation,  lUstribullon,  intr»>tluction,  ami 
resttiration  of  ^'anie  birds  and  otlM*r  wild  birds.  Tlie  Secretary  of  Agriculture 
Is  lierehy  authorized  to  adopt  such  lueanures  as  may  be  necessary  to  carry  out 
the  pun>«»s<'s  of  this  act  and  to  purcha.ne  such  game  birds  and  other  wild  birds 
as  nuiv  !»'  rtHjuire*!  therefor,  siibjwt,  however,  to  tlie  laws  of  the  various  States 
aud  Territories.  The  object  aikd  purpose  of  thin  act  is  to  aid  in  the  restoration 
of  such  birds  in  those  iMirts  of  the  Unlte<I  States  adapted  thereto  where  the 
e  have  b«»<'ome  scarce  or  extJnot,  and  al»o  to  regulate  the  Introduction  of 

I'riCan    or    t'-"'"'"'*    liii-ilv!    nr    Mnim^il^    in     li  i/"i  I  i  t  li»<    \v'li>>P>>    lli.'V     |i'iv»>    nut     lii'i-<>fi». 

>  existed. 

'  !ie    SecretjilN     ui     .A>it  n  iihum-    >li;iii     iM'iii     iiiin-    ill    itiiH'    i-oiiiM  t     ;imi     iiuiiiisll 

ul  information  as  to  the  propagation,  uses,  and  preser^'atIon  of  such  birds. 

\ud  the  Secretary  of  Agriculture  shall  make  and  publish  all  needful  nili^ 
rejrulatloiis  fi>r  carrying  out  the  purposes  of  this  act,  and  shall  expend  for 
I  puri>oses  such  sums  as  Congress  may  appropriate  therefor. 

-Kc.  5.  That  all  dead  bmlies,  or  parts  thereof,  of  any  foreign  game  animals, 
or  game  or  song  birds,  the  importation  of  which  Is  prohibited,  or  the  dead 
bodies,  or  iwirts  thereof,  of  any  wild  game  animals,  or  game  or  song  birds  trans- 
porte<l  Into  any  State  or  Terrlti>ry,  or  remaining  tht»rein  for  use,  consumption, 
sale,  or  storage  therein,  shall  up<ni  arrival  in  such  State  or  Territory  be  sub- 
ject to  the  operation  and  effect  of  the  laws  of  snich  State  or  Territory  enacted 
in  the  exercise  of  its  police  poweru^  to  the  same  extent  and  in  the  same 
manner  as  though  such  animals  or  birds  had  l>een  produced  in  such  State  or 
Territory,  and  shall  not  be  exempt  therefrom  by  reason  of  being  introduced 
therein  in  original  packages  or  otherwise.  This  act  shall  not  prevent  the 
imiiortation,  transportation,  or  sale  of  birds  or  bird  pltimage  manufactured 
from  the  feathers  of  barnyard  fowl. 


TARIFF  ACT  PROHIBITING   IMPORTATION   OF  PLUMAGE. 

ACT  OF  OCTOBER  3,   1913. 
[38  Stat.,  148.1 

I'Ai:.  317.  Feathers  and  downs,  on  the  skin  or  otherwise,  crude  or  not 
dressed,  colored,  or  otherwise  advanced  or  manufactured  in  any  manner,  not 
specially  provided  for  in  this  section,  twenty  per  centum  ad  valorem ;  when 
dressed,  colored,  or  otherwise  advanced  or  manufactured  in  any  manner,  and 
not  suitable  for  use  as  millinery  ornaments,  including  quilts  of  down  and 
manufactures  of  down,  forty  per  centum  ad  valorem ;  artificial  or  ornamental 
feathers  suitable  for  use  as  millinei'y  ornaments,  artificial  and  ornamental 
fruits,  grains,  leaves,  flowers,  and  stems  or  parts  thereof,  of  whatever  mate- 
rial composed,  not  specially  provided  for  in  this  section,  sixty  per  centum  ad 
valorem ;  boas,  boutonnieres,  wreaths,  and  all  articles  not  specially  provided  for 
in  this  section,  comi)osed  wholly  or  in  chief  value  of  any  of  the  feathers, 
flowers,  leaves,  or  other  material  herein  mentioned,  sixty  per  centum  ad 
valorem :   Provided,  That  the  importation  of  aigrettes,  egret  plumes,  or  .so- 

^  Sees.  2,  3,  and  4"  superseded  by  sees.  241-244  of  the  Criminal  Code,  act  of  Mar.  4, 
1909  (35  Stat.,  1137). 
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called  osprey  plumes,  and  the  feathers,  quills,  heads,  wings,  tails,  skins,  or 
parts  of  skins,  of  wild  birds,  either  raw  or  manufactured  and  not  for  scientific 
or  educational  purposes,  is  hereby  prohibited ;  but  this  provision  shall  not  apply 
to  the  feathers  or  plumes  of  ostriches  or  to  the  feathers  or  plumes  of  domestic 
fowls  of  any  kind. 


LAW  PROTECTING  BIRDS  AND  THEIR  EGGS   ON  FEDERAL  BIRD 

RESERVATIONS. 

ACT   OF   MARCH   4,   1909. 

[35  Stat.,  1104.] 

Sec.  84.  Whoever  shall  hunt,  trap,  capture,  willfully  disturb,  or  kill  any  bird 
of  any  kind  whatever,  or  take  the  eggs  of  any  such  bird,  on  any  lands  of  the 
United  States  which  have  been  set  apart  or  reserved  as  breeding  grounds  for 
birds,  by  any  law,  proclamation,  or  Executive  order,  except  under  such  rules 
and  regulations  as  the  Secretary  of  Agriculture  may,  from  time  to  time,  pre- 
scribe, shall  be  fined  not  more  than  $500,  or  imprisoned  not  more  than  six 
months,  or  both. 


HUNTING  ON  NATIONAL  FORESTS. 

Regulation  T-7,  effective  October  1,  1919,  of  the  Eegulations  of 
the  Forest  Service  Relative  to  National  Forests,  provides  as  follows : 

The  following  acts  are  prohibited  on  lands  of  the  United  States  within 
National  Forests: 

The  going  or  being  upon  any  such  land,  or  in  or  on  the  waters  thereof, 
with  intent  to  hunt,  catch,  trap,  willfully  disturb  or  kill  any  kind  of  game 
animal,  game  or  nongame  bird,  or  fish,  or  to  take  the  eggs  of  any  such  bird, 
in  violation  of  the  laws  of  the  State  in  which  such  land  or  waters  are  situated. 

Regulation  G-30  authorizes  all  forest  officers  to  enforce  the  above 
regulation  and  also  to  cooperate  with  State  or  Territorial  officials  in 
the  enforcement  of  local  laws  for  the  protection  of  birds,  fish,  and 
game. 


I 


CONVENTION  BETWEEN  THE  UNITED  STATES  AND  GREAT 
BRITAIN  FOR  THE  PROTECTION  OF  MIGRATORY  BIRDS  IN  THE 
UNITED  STATES  AND  CANADA.* 

[30  8Ut.,  1702] 

BY   THE    PRESIDENT    OF    THE    UNITED  STATES  OF  AMERICA. 

A   PROCLAMATION. 

Whereas  a  Convention  l>etwcen  the  United  States  of  America  and 

the  Ignited  King^dom  of  Great  Britain  and  Ireland  for  the  protection 

of  mi«j:ratory  birds  in  the  United  States  and  Canada  was  concluded 

and  signed  by  their  respective  plenipotentiaries  at  Washington,  on 

the  sixteenth  day  of  August,  one  thousand  nine  hundred  and  sixteen, 

tlie  original  of  which  Convention  is  word  for  word  as  follows: 

Whereas,  Many  species  of  birds  in  the  course  of  their  annual  mi- 

I  ations  traverse  certain  parts  of  the  United  States  and  the  Dominion 

I  Canada; and 

Whereas,  Many  of  these  species  are  of  great  value  as  a  source  of 
food  or  in  destroying  insects  which  are  injurious  to  forests  and  for- 
ire  plants  on  the  public  domain,  as  well  as  to  agricultural  crops,  in 
•th  the  United  States  and  Canada,  but  are  nevertheless  in  danger 
i"  extermination  through  lack  of  adequate  protection  during  the 
nesting  season  or  while  on  their  way  to  and  from  their  breeding 
<:  rounds; 
The  United  States  of  America  and  His  Majesty  the  King  of  the 
nited  Kingdom  of  Great  Britain  and  Ireland  and  of  the  British 
ominions  beyond  the  Seas.  Emperor  of  India,  being  desirous  of 
iving  from  indiscriminate  slaughter  and  of  insuring  the  preserva- 
tion of  such  migratory  birds  as  are  either  useful  to  man  or  are  harm- 

1  Signed  at  Washington  August  16,  1916 ;  ratification  advised  by  the  Senate  August  29, 
ratified  by  the  President  September  1,  and  by  Great  Britain  October  20 ;  ratifications  ex- 
changed December  7  :  proclaimed  December  8,  1916.  Constitutionality  of  the  treaty  and 
act  sustained  by  the  United  States  Supreme  Court  in  decision  rendered  April  19,  1920,  in 
case  of  State  of  Missouri  r.  Ray  P.   Holland. 

Canada,  by  an  act  of  Parliament  approved  August  29,  1917,  gave  full  effect  to  this 
avention.   and  promulgated   regulations   thereunder  May   11,   1918.     Validity   of  act   of 
iH-minion   Parliament   upheld   by   Supreme   Court   of    Prince   Edward    Island   in    decision 
i  Michaelmas  term,  1920)  rendered  in  case  of  The  King  v.  Russell  C.  Clark. 
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less,  have  resolved  to  adopt  some  uniform  system  of  protection  which 
shall  effectively  accomplish  such  objects  and  to  the  end  of  concluding 
a  convention  for  this  purpose  have  appointed  as  their  respective 
Plenipotentiaries : 

The  President  of  the  United  States  of  America,  Robert  Lansing, 
Secretary  of  State  of  the  United  States ;  and 

His  Britannic  Majesty,  the  Right  Honorable  Sir  Cecil  Arthur 
Spring  Rice,  G.  C.  V.  O.,  K.  C.  M.  G.,  etc.,  Plis  Majesty's  Ambassador 
Extraordinary  and  Plenipotentiary  at  Washington; 

Who,  after  having  communicated  to  each  other  their  respective 
full  powers  which  were  found  to  be  in  due  and  proper  form,  have 
agreed  to  and  adopted  the  following  articles : 

ARTICLE   I. 

The  High  Contracting  Powers  declare  that  the  migratory  birds  included  in 
the  terms  of  this  Convention  shall  be  as  follows: 

1.  Migratory  Game  Birds : 

(a)  Anatidae  or  waterfowl,  including  brant,  wild  ducks,  geese,  and  swans. 
{h)   Gruidae  or  cranes,  including  little  brow^i,  sandhill,  and  whooping  cranes. 

(c)  Rallidae  or  rails,  including  coots,  gallinules  and  sora  and  other  rails. 

(d)  Limicolae  or  sliorebirds,  including  avocets,  curlew,  dowitchers,  godwits, 
knots,  oyster  catchers,  phalaropes,  plovers,  sandpipers,  snipe,  stilts,  surf  birds, 
turnstones,  willet,  woodcock  and  yellowlegs. 

(e)  Columbidae  or  pigeons,  including  doves  and  wild  pigeons. 

2.  Migratory  Insectivorous  Birds:  Bobolinks,  catbirds,  chickadees,  cuckoos, 
flickers,  flycatchers,  grosbeaks,  humming  birds,  kinglets,  martins,  meadowlarks, 
nighthawks  or  bull  bats,  nut-hatches,  orioles,  robins,  shrikes,  swallows,  swifts, 
tanagers,  titmice,  thrushes,  vireos,  v,'arblers,  wax-wings,  whippoorwills,  wood- 
peckers and  wrens,  and  all  other  perching  birds  which  feed  entirely  or  chiefly 
on  insects. 

3.  Other  Migratory  Nongame  Birds :  Auks,  auklets,  bitterns,  fulmars,  gannets, 
grebes,  guillemots,  gulls,  herons,  jaegers,  loons,  murres,  petrels,  puffins,  shear- 
waters, and  terns. 

ARTICLE  n. 

The  High  Contracting  Powers  agree  that,  as  an  effective  means  of  preserv- 
ing migratory  birds  there  shall  be  established  the  following  close  seasons  during 
which  no  hunting  shall  be  done  except  for  scientific  or  propagating  purposes 
under  permits  issued'  by  proper  authorities. 

1.  The  close  season  on  migratory  game  birds  shall  be  between  March  10  and 
September  1,  except  that  the  close  season  on  the  Limicolae  or  shorebirds  in  the 
Maritime  Provinces  of  Canada  and  in  those  States  of  the  United  States  border- 
ing on  the  Atlantic  Ocean  which  are  situated  wholly  or  in  part  north  of  Chesa- 
peake Bay  shall  be  between  February-  1  and  August  15,  and  that  Indians  may 
take  at  any  time  scoters  for  food  but  not  for  sale.  The  season  for  hunting 
shall  be  further  restricted  to  such  period  not  exceeding  three  and  one-half 
months  as  the  High  Contracting  Powers  may  severally  deem  appropriate  and 
define  by  law  or  regulation. 

2.  The  close  season  on  migratory  insectivorous  birds  shall  continue  through- 
out the  year. 
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.  The  close  season  on  other  mfjcmtory  nongame  birds  shall  continue  through- 
out tlie  year,  except  that  Kskimos  and  Indians  may  take  at  any  season  auks, 
anklets,  ]i;ulIiemots.  murres  and  puttins,  and  tlielr  epgs.  for  food  an«l  their  skins 
r  clothing,  but  the  blnls  and  egg:s  so  taken  sJmll  not  be  sold  or  offered  for  sale. 

ARTICLE  III. 

Tlie  Ihu'ti  «  .►riira<  (111::  I'owrrs  njfPoe  that  dnrinjr  the  i>erio<l  of  ten  years  next 
following  the  goliijr  Into  effect  of  this  Convention  there  shall  l>e  a  continuous 
close  seMson  on  tl  hlrds,  to  wit: — 

Band-taile^l  plc'  ,d  whmipinp  cnines,  swans,  curlew 

and  hII  sliore»)inlH  ♦ex  vi>i  tht*  Mat  k  hn-aste*!  and  poldeu  plover,  Wilson  or  Jack 
snip*\  w<MHlo<K'k.  and  tlie  jrreHter  nnd  lesM»r  yellowleps)  ;  provided  that  during 
such  ten  years  the  close  h«»hh»iis  on  craneH,  swans  nnd  curlew  in  the  Province 
Of  British  Columbia  shall  be  nuirle  by  the  proijer  authorities  of  tliat  Province 
within  tlie  general  dates  and  liudtations  elsewhere  prescribed  in  this  Conven- 
iuM\  i-..f  fji..  r»«'i«».Kt;v».  L.ri.ju»i  to  which  these  bird^  belong. 

ARTICLE  IV. 

The  High  Contracting  Powers  agree  that  special  protection  shall  be  given  the 
woo<l  duck  and  the  elder  duck  either  (1)  by  a  close  season  extending  over  a 
peritKl  of  at  least  five  years,  or  (2)  by  the  establishment  '»«"  r^fnires,  or  (3)  by 
such  other  regulations  as  may  be  deemed  appropriate. 

ARTICLE  V. 

Tlie  taking  of  nests  or  eggs  of  migratory  game  or  insectivorous  or  nonganie 
birds  sliall  l)e  prohil)iteil,  except  for  scientlflc  or  propagating  purposes  under 
such  laws  or  regulations  as  the  High  Contracting  Powers  may  severally  deem 
appropriate. 

ARTICLE  VL 

The  High  Contracting  Powers  agree  that  the  shipment  or  export  of  migratory 
birds  or  their  eggs  from  any  State  or  Province,  during  the  continuance  of  the 
close  season  in  such  State  or  Province,  shall  be  prohibited  except  for  scientific 
or  propagating  purposes,  and  the  international  traffic  in  any  birtls  or  eggs  at 
such  time  captured,  killed,  taken,  or  shipped  at  any  time  contrary  to  the  laws 
of  the  State  or  Province  in  which  the  same  were  ctii)tured,  killed,  taken,  or 
shipped  shall  be  likewise  prohibited.  Every  package  containing  migratory  birds 
or  any  parts  thereof  or  any  eggs  of  migratory  birds  transported,  or  offered  for 
transportation  from  the  United  States  into  the  Dominion  of  Canada  or  from 
the  Dominion  of  Canada  into  the  United  States,  shall  have  the  name  and 
address  of  the  shipper  and  an  accurate  statement  of  tlie  contents  clearly  marked 
on  the  outside  of  such  package. 

ARTICLE  VIL 

Permits  to  kill  any  of  the  above-named  birds  which,  under  extraordinary 
conditions,  may  become  seriously  injurious  to  the  agricultural  or  other  interests 
in  any  particular  comnrunity,  may  be  issued  by  the  proper  authorities  of  the 
High  Contracting  Powers  under  suitable  regulations  prescribed  therefor  by 
them  respectively,  but  such  permits  shall  lapse,  or  may  be  canceled,  at  any 
time  when,  in  the  opinion  of  said  authorities,  the  particular  exigency  has  passed, 
and  no  birds  killed  under  this  article  shall  be  shipped,  sold,  or  offered  for  sale. 
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ARTICLE  VIII. 

The  High  Contracting  Powers  agree  themselves  to  take,  or  propose  to  their 
respective  appropriate  law-making  bodies,  the  necessary  measures  for  insuring 
the  execution  of  the  present  Convention. 

ARTICLE  IX. 

The  present  Convention  shall  be  ratified  by  the  President  of  the  United  States 
of  America,  by  and  with  the  advice  and  consent  of  the  Senate  thereof,  and  by 
His  Britannic  Majesty.  The  ratifications  shall  be  exchanged  at  Washington  as 
soon  as  possible  and  the  Convention  shall  take  effect  on  the  date  of  the  exchange 
of  the  ratifications.  It  shall  remain  in  force  for  fifteen  years  and  in  the  event 
of  neither  of  the  High  Contracting  Powers  having  given  notification,  twelve 
months  before  the  expiration  of  said  period  of  fifteen  years,  of  its  intention  of 
terminating  its  operation,  the  Convention  shall  continue  to  remain  in  force  for 
one  year  and  so  on  from  year  to  year. 

In  faith  whereof,  the  respective  Plenipotentiaries  have  signed  the 
jDresent  Convention  in  duplicate  and  have  hereunto  affixed  their  seals. 
Done  at  Washington  this  sixteenth  day  of  August,  one  thousand 
nine  hundred  and  sixteen. 

[seal.]  Robert  Lansing, 

[seal.]  Cecil  Spring  Rice. 

And  whereas  the  said  Convention  has  been  duly  ratified  on  both 
parts,  and  the  ratifications  of  the  tw^o  Governments  were  exchanged 
in  the  City  of  Washington,  on  the  seventh  day  of  December,  one 
thousand  nine  hundred  and  sixteen; 

Now,  therefore,  be  it  known  that  I,  Woodrow  Wilson,  President 
of  the  United  States  of  America,  have  caused  the  said  Convention 
to  be  made  public,  to  the  end  that  the  same  and  every  article  and 
clause  thereof  may  be  observed  and  fulfilled  with  good  faith  by  the 
United  States  and  the  citizens  thereof. 

In  testimony  whereof,  I  have  hereunto  set  my  hand  and  caused  the 
seal  of  the  United  States  to  be  affixed. 

Done  at  the  City  of  Washington  this  eighth  day  of  December  in 
the  year  of  our  Lord  one  thousand  nine  hundred  and  six- 
[sEAL.]     teen,  and  of  the  Independence  of  the  United  States  of 
America  the  one  hundred  and  forty-first. 

Woodrow  Wilson. 
By  the  President : 
Robert  Lansing, 

/Secreta7y  of  State, 


■ 
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MIGRATORY  BIRD  TREATY  ACT.^ 

Approved  July  3.  1918.     40  Stat.,  755.] 

the  convention  between  the  United  States  and  drojit  Britain  for 
itory  birds  concludod  at  Washington,  August  sixteenth,  nineteen 
itid  for  other  purposes. 

:r  it  enacted  by  the  Sencte  and  House  of  Representatives  of  the  United 
:te9  of  Amcri/Hi  in  Congress  anscmbtcd.  That  this  Act  shall  be  known  by  the 
.<ii.  rt  title  of  the  "  Mlpratory  Blnl  Treaty  Act.". 

'■-.€.  2.  That  nnless  and  except  as  perniltte<l  by  rejnilations  made  as  herein- 
r  prov!(le<l.  It  sliall  be  unlawful  to  hunt,  take,  capture,  kill,  attempt  to  take, 
lire  or  kill.  p«ss*'S8,  offer  for  sale,  sell,  offer  to  purchase,  purchase,  deliver 
shipment,  siiip,  cau.se  to  be  8liipi>e*l,  deliver  for  transportation,  transport, 
e  to  be  transi)orte<l,  carry  or  cause  to  be  carried  by  any  means  whatever, 
ive  for  shipment.  transiM>rtatiou  or  carriajje,  or  export,  at  any  time  or  In 
manner,  any  mi^'ratory  bird,  InchuhHl  in  the  terms  of  the  convention  be- 
.  n  the  United  States  and  Great  Britain  for  the  protection  of  migratory 
!s  concluded  Aupust  sixtiH'n,  nineteen  hundred  and  sixteen,  or  any  part, 
.  or  egg  of  any  such  bird. 

10.  3.  That  subject  to  the  provisions  and  In  order  to  carry  out  the  purposes 

iie  convention,  the  Secretary  of  Agriculture  is  authorize<l  and  directed,  from 

to  time,  having  due  regard  to  the  zones  of  temperature  and  to  the  distri- 

I      ion,  abundance,  economic  value,  breetling  habits,  and  times  and  lines  of 

1    -laiory  flight  of  such  birds,  to  determine  when,  to  what  extent,  if  at  all,  and 

by  what  means,  it  is  compatible  with  the  terms  of  the  convention  to  allow  hunt- 

iuiT,  taking,  capture,  killing,  iKissessitm,  sale,  purchase,  shipment,  transiwrtation, 

carriage,  or  export  of  any  such  bird,  or  any  part,  nest,  or  egg  thereof,  and  to 

ji.;<  pt  suitable  regulations  iHTmitting  and  governing  the  same,  in  accordance 

I  such  determinations,  which  regulations  shall  become  effective  when  ap* 

ed  by  the  President. 

c.  4.  That  it  shall  be  unlawful  to  ship,  transport,  or  carry,  by  any  means 
lever,  from  one  State,  Territory,  or  District  to  or  through  another  State, 
ritory,  or  District,  or  to  or  through  a  foreign  country,  any  bird,  or  any  part, 
lU'sr,  or  egg'thereof.  captured,  killed,  taken,  shipped,  transported,  or  carried 
at  any  time  contrary  to  the  laws  of  the  State,  Territory,  or  District  in  which 
as  captured,  killed,  or  taken,  or  from  which  it  was  shipped,  transported, 
arried.     It  shall  be  unlawful  to  import  any  bird,  or  any  part,  nest,  or  egg 
tiiercof,  captured,  killed,  taken,  shipped,  transported,  or  carried  contrary  to 
the  laws  of  any  Province  of  the  Dominion  of  Canada  in  which  the  same  was 
captured,  killed,  or  taken,  or  from  which  it  was  shipped,  transported,  or  carried. 
Sec  5.  That  any  employee  of  the  Department  of  Agriculture  authorized  by 
the  Secretary  of  Agriculture  to  enforce  the  provisions  of  this  Act  shall  have 
power,  without  warrant,  to  arrest  any  person  committing  a  violation  of  this 
Act  in  his  presence  or  view  and  to  take  such  person  immediately  for  examina- 
tion or  trial  before  an  officer  or  court  of  competent  jurisdiction;  shall  have 
power  to  execute  any  warrant  or  other  process  issued  by  an  officer  or  court 
of  competent  jurisdiction  for  the  enforcement  of  the  provisions  of  this  Act ;  and 
shall  have  authority,  with  a  search  warrant,  to  search  any  place.    The  several 
judges  of  the  courts  established  under  the  laws  of  the  United   States,   and 
United  States  commissioners  may,  within  their  respective  jurisdictions,  upon 
proper  oath  or  affirmation  showing  probable  cause,  issue  warrants  in  all  such 

3  Constitutionality  of  act  sustained  by   Supreme  Court   in  decision  rendered  April  19, 
1920,  in  case  of  State  of  Missouri  v.  Ray  P.  Holland. 
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cases.  All  birds,  or  parts,  nests,  or  eggs  thereof,  captured,  killed,  taken, 
shipped,  transported,  carried,  or  i)ossessed  contrary  to  the  provisions  of  this  Act 
or  of  any  regulations  made  pursuant  thereto  shall,  when  found,  be  seized  by  any 
such  employee,  or  by  any  marshal  or  deputj-  marshal,  and,  upon  conviction  of 
the  offender  or  upon  judgment  of  a  court  of  the  United  States  that  the  same 
were  captured,  killed,  taken,  shipped,  transported,  carried,  or  possessed  con- 
trary to  the  provisions  of  this  Act  or  of  any  regulation  made  pursuant  thereto, 
shall  be  forfeited  to  the  United  States  and  disposed  of  as  directed  by  the  court 
having  jurisdiction. 

Sec.  6.  That  any  person,  association,  partnership,  or  corporation  who  shall 
violate  any  of  the  provisions  of  said  convention  or  of  this  Act,  or  who  shall 
violate  or  fail  to  comply  with  any  regulation  made  pursuant  to  this  Act,  shall 
be  deemed  guilty  of  misdemeanor  and  upon  conviction  thereof  shall  be  fined 
not  more  than  $500  or  be  imprisoned  not  more  than  six  months,  or  both. 

Sec.  7.  That  nothing  in  this  Act  shall  be  construed  to  prevent  the  several 
States  and  Territories  from  making  or  enforcing  laws  or  regulations  not  in- 
consistent with  the  provisions  of  said  convention  or  of  this  Act,  or  fi'om  making 
or  enforcing  laws  or  regulations  which  shall  give  further  protection  to  migratory 
birds,  their  nests,  and  eggs,  if  such  laws  or  regulations  do  not  extend  the  open 
seasons  for  such  birds  beyond  the  dates  approved  by  the  President  in  accordance 
with  section  three  of  this  Act. 

Sec.  S.  That  until  the  adoption  and  approval,  pursuant  to  section  three  of 
this  Act,  of  regulations  dealing  with  migratory  birds  and  their  nests*  and  eggs, 
such  migi-atory  birds  and  their  nests  and  eggs  as  are  intended  and  used  exclu- 
sively for  scientific  or  propagating  purposes  may  be  taken,  captured,  killed,  pos- 
sessed, sold,  purchased,  shipped,  and  transported  for  such  scientific  or  propagat- 
ing purposes  if  and  to  the  extent  not  in  conflict  with  the  laws  of  the  State,  Terri- 
,tory,  or  District  in  which  they  are  taken,  captured,  killed,  possessed,  sold,  or 
purchased,  or  in  or  from  which  they  are  shipped  or  transported  if  the  packages 
containing  the  dead  bodies  or  the  nests  or  eggs  of  such  birds  when  shipped  and 
transported  shall  be  marked  on  the  outside  thereof  so  as  accurately  and  clearly 
to  show  the  name  and  address  of  the  shipper  and  the  contents  of  the  package. 

Sec.  9.  That  the  unexpended  balances  of  any  sums  appropriated  by  the  agri- 
cultural appropriation  Acts  for  the  fiscal  years  nineteeji  hundred  and  seventeen 
and  nineteen  hundred  and  eighteen,  for  enforcing  the  provisions  of  the  Act 
approved  March  fourth,  nineteen  hundred  and  thirteen,  relating  to  the  protec- 
tion of  migratory  game  and  insectivorous  birds,  are  hereby  reappropriated  and 
made  available  until  expended  for  the  expenses  of  carrying  into  effect  the 
provisions  of  this  Act  and  regulations  made  pursuant  thereto,  including  the 
payment  of  such  rent,  and  the  employment  of  such  persons  and  means,  as  the 
Secretary  of  Agriculture  may  deem  necessary,  in  the  District  of  Columbia  an« 
elsewhere,  cooperation  with  local  authorities  in  the  protection  of  migratorp 
birds,  and  necessary  investigations  connected  therewith :  Provided,  That  no 
l)erson  w^ho  is  subject  to  the  draft  for  service  in  the  Army  or  Navy  shall  be 
exempted  or  excused  from  such  service  by  reason  of  his  employment  under 
this  Act. 

Sec  10.  That  if  any  clause,  sentence,  paragraph,  or  part  of  this  Act  shall,  f< 
any  reason,  be  adjudged  by  any  court  of  competent  jurisdiction  to  be  invalid 
such  judgment  shall  not  affect,  impair,  or  invalidate  the  remainder  thereof,  but 
shall  be  confined  in  its  operation  to  the  clause,  sentence,  paragraph,  or  part 
thereof  directly  involved  in  the  controversy  in  which  such  judgment  shall  have 
been  rendered. 

Sec.  11.  That  all  Acts  or  parts  of  Acts  inconsistent  with  the  provisions  of  th 
Act  are  hereby  repealed. 
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r_\  Nothinp  in  this  Act  shall  be  constnied  to  prerent  the  breeding  of 
iin.:;r;it  (ly  same  birds  on  farms  and  preserves  and  the  sale  of  binls  so  brod 
under  proiH'r  ivgrulation  for  the  pini>ose  of  increasing  the  food  supply. 

skc.  13.  That  this  Act  shall  become  effective  immediately  upon  its  passage 
i  approval. 

MIGRATORY-BIRD  TREATY  ACT  REGULATIONS. 

[.\^  approved  and  promulgated  bj  the  Pn^sldont,  July  31.  1018,  nod  amcndod  Octo1)er  25, 
1918,  July  28,  lf>l«,  July  0.  1020.  March  3,  1921,  and  May  17.  1021.1 

RBGUULTION   l^-4>EFINITIONS  OF  MIGRATORY  BIRDS. 

lijrratoiT  birds,  inclndM  in  the  terms  of  the  convention  l>ctween  the  lTnite<l 
les  and  CJreat  Britain  for  the  protection  of  migratory  birds,  concluded 
nst  lf>.  1016.  are  as  foUoiR-s: 

1.  Migrniory  ffamr  hirtin: 

{n)  Anatldao,  or  waterfowl,  inclwling brant,  wild  dwcks,  geese,  and  swnns. 

( f>)  Grnldae,  or  craiies,  inciuding  little  brown,  sandhill,  and  wliooplng  cranes. 

((•)  Uailidne,  or  mils,  including  coot,  gallinuU^s,  an<l  s«>m  and  other  rails. 

ill)  IJmict>lae,  or  shorebirds.  Including  avocets,  curlews,  dowltchers,  godwits, 
tnots,  oyster  catchers,  phnla!*opps,  plo^•eTs,  5«andpii)er8,  snipe,  stilts,  surf  birds, 
turnstones,  willet,  TN^oodcock,  nn«l  yellowlegs. 

(e)  Colunibidao.  or  pigeons.  inclu<iing  doves  and  wild  pigeons. 

J  Migratory  imcctivorons  birds:  Cuckoos;  flickers  and  other  woodpeckers; 
iuMhtliawks  or  bull-bats  and  whtp-poor-wills ;  swifts;  hummingbirds;  flycatch- 
ers; bobolinks,  meadowlarks,  and  orioles;  grofrtieaks;  tanagers;  martins  and 
other  swallows:  waxwings;  shrikes;  vlreos;  warblers;  pipits;  catbirds  and 
brown  thrashers;  wrens;  brown  creepers;  nutliatches;  chickadees  and  titmice; 
kinglets  and  gnat  catchers;  robins  and  other  thrushes;  and  all  other  perching 
birds  which  feed  entirely  or  chiefly  on  insects, 

5.  Other  migratory  nongame  birds:  Auks,  auklets,  bitterns,  fulmars,  gannets, 
grebes,  guillemots,  gulls,  herons,  jaegers,  loons,  murres,  iwtrels,  puffins,  shear- 
Avnters,  and  terns. 

[As  amended  July  9,  1920.] 

SEGULATION  X.— DEFINITIONS  OF  TERMS. 

For  the  pnrposes  of  these  regnlations  the  following  terms  shall  be  construed, 
resi>ectively,  to  mean — 

Secretary. — ^The  Secretary  of  Agriculture  of  the  United  States. 

Person. — The  plural  or  the  singular,  as  the  case  demands,  including  indi- 
viduals, associations,  partnerships,  and  corporations,  unless  the  context  other- 
wise requires. 

TaJce. — ^The  pursuit,  hunting,  capture,  or  killing  of  migratory  birds  in  the 
manner  and  by  the  means  specifically  permitted. 

Ope7i  season. — ^The  time  during  which  migratory  birds  may  be  taken. 

Transport. — Shipping,  transiK)rting,  carrying,  exporting,  receiving  or  d^iver- 
ing  for  shipment,  transportation,  carriage,  or  exjwrt. 

REGULATION    3.— MEANS   BY   WHICH    MIGRATORY   GAME    BIRDS    MAY    BE    TAKEN. 

The  migratory  game  birds  ^ecified  in  Hegulation  4  hereof  may  be  taken  dur- 
ing the  open  season  with  a  gnu  only,  not  larger  than  No.  10  gauge,  fired  from 
the  shoulder,  except  as  sjiecifically  permitted  by  Regulations  7,  8,  9,  and  10 
hereof;  they  may  be  taken  during  the  open  season  from  the  land  and  water, 
with  the  aid  of  a  dog,  the  use  of  decoys,  and  from  a  blind  or  floating  device 
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(other  than   an  airplane,   powerboat,    sailboat,   any   bot'4   under   sail,    or   any 
floating  device  towed  by  powerboat  or  sailboat). 

[As  amended  July  28,  1919,  March  3,  1921,  and  May  17,  1921.] 

REGULATION   4.— OPEN   SEASONS   ON   AND   POSSESSION    OF    CERTAIN   MIGRATORY 

GAME   BIRDS. 

For  the  purpose  of  this  regulation,  each  period  of  time  herein  prescribed  as 
an  open  season  shall  be  construed  to  include  the  first  and  last  days  thereof. 

Waterfowl  (except  wood  duck,  eider  ducks,  and  swans),  rails,  coot,  gallinules, 
black-bellied  and  golden  plovers,  greater  and  lesser  yellowlegs,  woodcock,  "Wil- 
son snipe  or  jacksnipe,  and  mourning  doves  may  be  taken  each  day  from  half 
an  hour  before  sunrise  to  sunset  during  the  open  seasons  prescribed  therefor 
in  this  regulation,  by  the  means  and  in  the  numbers  permitted  by  Regulations 
3  and  5  hereof,  respectively,  and  when  so  taken,  may  be  possessed  any  day  in 
any  State,  Territory,  or  District  during  the  period  constituting  the  open  season 
where  killed  and  for  an  additional  period  of  10  days  next  succeeding  said  open 
season,  but  no  such  birds  shall  be  possessed  in  a  State,  Territory,  or  District  at 
a  time  when  such  State,  Territory,  or  District  prohibits  the  possession  thereof. 

Waterfowl  (except  wood  duck,  elder  ducks,  and  swans),  coot,  gallinules,  and 
Wilson  snipe  or  jacksnipe. — The  open  seasons  for  waterfowl  (except  wood  duck, 
eider  ducks,  and  swans),  coot,  gallinules,  and  Wilson  snipe  or  jacksnipe  shall 
be  as  follows : 

In  Maine,  New  Hampshire,  Vermont,  Massachusetts,  New  York  (except  Long 
Island),  Pennsylvania,  Ohio,  West  Virginia,  Kentucky,  Indiana,  Michigan,  Wis- 
consin, Illinois,  Minnesota,  Iowa,  Missouri,  North  Dakota,  South  Dakota, 
Nebraska,  Kansas,  Colorado,  Wyoming,  Montana,  Idaho,  Nevada,  and  that  por- 
tion of  Oregon  and  Washington  lying  east  of  the  summit  of  the  Cascade  Moun- 
tains the  open  season  shall  be  from  September  16  to  December  31 ; 

In  Rhode  Island,  Connecticut,  Utah,  California,  and  that  portion  of  Oregon 
and  Washington  lying  west  of  the  summit  of  the  Cascade  Mountains  the  open 
season  shall  be  from  October  1  to  January  15 ; 

In  that  portion  of  New  York  known  as  Long  Island,  and  in  New  Jersey,  Dela- 
ware, Oklahoma,  Texas,  New  Mexico,  and  Arizona  the  open  season  shall  be 
from  October  16  to  January  31 ; 

In  Maryland,  the  District  of  Columbia,  Virginia,  North  Carolina,  South  Caro- 
lina, Georgia,  Florida,  Alabama,  Mississippi,  Tennessee,  Arkansas,  and  Louisi- 
ana the  open  season  shall  be  from  November  1  to  January  31 ;  and 

In  Alaska  the  open  season  shall  be  from  September  1  to  December  15. 

Rails  {except  coot  and  gallinules) . — The  open  season  for  sora  and  other  rails 
(except  coot  and  gallinules)  shall  be  from  September  1  to  November  30,  except 
as  follows: 

In  Louisiana  the  open  season  shall  be  from  November  1  to  January  31. 

Black-bellied  and  golden  plovers  and  greater  and  lesser  ycUotclegs. — The  open 
seasons  for  black-bellied  and  golden  plovers  and  greater  and  lesser  yellowlegs 
shall  be  as  follows :  ^Kj 

In  Maine,  New  Hampshire,  Massachusetts,  Rhode  Island,  Connecticut,  Ne^j 
York,  New  Jersey,  Delaware,  Maryland,  and  Virginia  the  open  season  shall  be 
from  August  16  to  November  30; 

In  the  District   of  Columbia,  North  Carolina,   South  Carolina,  Tennessee, 
Arkansas,  Oklahoma,  Texas,  New  Mexico,  Arizona,  California,  and  Alaska  tli^ 
open  season  shall  be  from  September  1  to  Dec-ember  15 ; 

In  Vermont,  Pennsylvania,  Ohio,  West  Virginia,  Kentucky,  Indiana,  Michigai 
Wisconsin,  Illinois,  Missouri,  Iowa,  Minnesota,  North  Dakota,   South  Dakota, 
Nebraska,  Kansas,  Colorado,  Wyoming,  Montana,  Idaho,  Nevada,  and  that  poi 
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tiun  of  Oregon  and  Wasliiiiijioii  lying  east  of  the  summit  of  tlie  Cascade  Moun- 
tains the  OIH.M1  season  shall  Ih»  from  SeptemlK^r  10  to  December  31; 

In  rtali  and  in  that  portion  of  Oregon  and  Washington  lying  west  of  the 
bummit  of  the  Cascade  Muuutaius  tlie  open  season  shall  be  fi*om  October  1  to 
January  15;  and 

In  Georgia,  Florida,  Alabama,  Mississippi,  and  Louisiana  the  open   si'ason 

all  be  from  November  1  to  January  31. 

Woodi-ock. — The  oikui  season  for  woodcock  shall  l)e  as  follows: 

In  Maine,  New  Hampshire,  Vermont.  Massachusetts,  Hhmle  Island,  Connecti- 
cut. New  York,  New  Jersey,  IVnnsylvania,  Ohio,  West  Virginia,  Kentucky, 
Indiana,  Michigan,  Wisconsin,  Illinois,  Missouri,  Iowa,  Minnesota,  North  Da- 

>ia.  South   Dakota,  Nebraska,  and  Kansas  the  open  season  shall  be  from 

tober  1  to  November  30;  and 

In  I>e!aware,  Maryland,  the  District  of  Columbia,  Virginia,  North  Carolina, 

•nth  Carolina,  Georgia,  Florida,  AUibama,  Mississippi,  Tennesst»e,  Arkansas, 
Louisiana,  Texas,  and  Oklahoma  the  open  season  shall  be  from  November  1  to 
1  H^-ember  31. 

Dov&i. — The  oi)en  seasons  for  mourning  doves  shall  be  as  follows : 

In  IX»laware,  Maryland,  Virginia,  Tennessee,  Kentucky,  Ohio,  Indiana,  Illi- 
nois, Mlnnes<»ta,  Nebraska,  Kansas,  Missouri,  Arkansas,  Oklahoma,  Texas,  New 
*Mexico,  Colorado,  I'tah,  Arizona,  California,  Nevada,  I«laho,  and  Oregon  the 
oi>en  season  shall  be  from  September  1  to  December  15;  and 

In  North  Carolina,  South  Cart>Ilna,  Georgia,  Florida,  Alabama,  Louisiana, 

d  Mississippi  the  oi»en  season  shall  be  from  October  16  to  January  31. 

[As  ameuded  Octol>or  25,  1918,  July  28,  1019,  July  9,  1920,  and  May  17,  1021.] 

RSGULATION    5.— BAG    LIMITS    ON    CERTAIN    MIGRATORY    GAME    BIRDS. 

A  i>erson  may  take  in  any  one  tlay  during  the  oi)en  seasons  prescribed  there- 
for In  Regulation  4  not  to  exceed  the  following  numbers  of  migratory  game 
birds,  which  numbers  shall  include  all  birds  taken  by  any  other  person  who 
lor  hire  accompanies  or  assists  him  in  taking  migratory  birds: 

Ducks  (except  icood  duck  and  cider  ducks). — Twenty-five  In  the  aggregate  of 
all  kinds. 

Geese. — Eight  in  the  aggregate  of  all  kinds. 

Brant.— Bight. 

Rails,  coot,  and  gallinules  {except  sora). — Twenty-five  in  the  aggregate  of  all 
kinds. 

Sora. — Fifty. 

Black-bellied  and  golden  plovers  and  greater  and  lesser  yelloiflcgs. — Fifteen 
in  the  aggregate  of  all  kinds. 

^VUson  snipe,  or  jaeksnipe. — Twenty-five. 

^Voodcock. — Six. 

Doves   {mourning). — Tw^enty-five. 

[As  amended  October  25,  1918,  July  28,  1919,  and  March  3,  1921.] 

REGULATION    6.— SHIPMENT,    TRANSPORTATION,    AND    POSSESSION     OF    CERTAIN 
MIGRATORY   GAME   BIRDS. 

Waterfowl  (except  wood  duck,  eider  ducks,  and  swans),  rails,  coot,  galli- 
nules, black-bellied  and  golden  plovers,  greater  and  lesser  yellowlegs,  wood- 
cock, Wilson  snipe  or  jaeksnipe,  and  mourning  doves  and  parts  thereof  legally 
taken  may  be  transported  in  or  out  of  the  State  where  taken  during  the  respec- 
tive open  seasons  in  that  State,  and  may  be  imported  from  Canada  during  the 
open  season  in  the  Province  where  taken,  in  any  manner,  but  not  more  than  the 
number  thereof  that  may  be  taken  in  two  days  by  one  person  under  these  regu- 
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lations  shall  be  transported  by  one  i>erson  in  one  calendar  w(jek  out  of  the  State 
where  taken;  any  such  migratory  game  birds  or  parts  thereof  in  transit  during 
the  open  season  may  continue  in  transit  such  additional  time  immediately  suc- 
ceeding such  op«i  season,  not  to  ex<?eed  five  days,  necessary  to  deliver  the  same 
to  their  destination,  and  may  be  possessed  in  any  State,  Territory,  or  District 
during  the  period  constituting  the  oi)en  season  where  killed,  and  for  an  addi- 
tional period  of  ten  days  next  succeeding  said  open  season;  and  any  package  in 
which  migratory  game  birds  or  parts  thereof  are  transported  shall  have  the 
name  and  address  of  the  shipper  and  of  the  consignee  and  an  accurate  statement 
of  the  numbers  and  Idnds  of  birds  contained  therein  clearly  and  conspicuously 
marked  on  the  outside  thereof ;  but  no  such  bii'^s  shall  be  transported  from  any 
State,  Territory,  or  District  to  or  through  another  State,  Territory,  or  District, 
or  to  or  through  a  Province  of  the  Dominion  of  Canada  contrary  to  the  laws 
of  the  State,  Territory,  or  District,  or  Province  of  the  Dominion  of  Canada  in 
which  they  were  taken  or  from  Mdiich  they  are  transported ;  nor  shall  any  such 
birds  be  transported  into  any  State,  Territory,  or  District  from  another  State, 
Territory,  or  District,  or  from  any  State,  Territory,  or  District  into  any  Prov- 
ince of  the  Dominion  of  Canada  at  a  time  when  such  State,  Territory,  or  Dis- 
trict, or  Province  of  the  Dominion  of  Canada  prohibits  the  possession  or  trans- 
portation thereof. 

[As  amended  October  25,  1918,  and  July  9,  1920.] 

REGULATION  7.— JJAKING  OF  CERTAIN  MIGRATORY  NONGAMK  BIRDS  BY  ESKIMOS 
AND  INDIANS  IN  ALASKA. 

In  Alaska  Eskimos  and  Indians  may  take  for  the  use  of  themselves  and  their 
immediate  families,  in  any  manner  and  at  any  time,  and  possess  and  transport 
auks,  auklets,  guillemots,  murres,  and  puffins  and  their  eggs  for  food,  and  their 
skins  for  clothing. 

REGULATION  S.— PERMITS  TO  PROPAGATE  AND  SELL  MIGRATORY   WATERFOWL. 

1.  A  person  may  take  in  any  manner  and  at  any  time  migratory  waterfowl 
and  their  eggs  for  propagating  purposes  when  authorized  by  a  permit  issued  by 
the  Secretary.  Waterfowl  and  their  eggs  so  taken  may  be  possessed  by  the 
permittee  and  may  be  sold  and  transported  by  him  for  propagating  purposes  to 
any  person  holding  a  permit  issued  by  the  Secretary  in  accordance  with  the  pro- 
visions of  this  regulation. 

2.  A  person  authorized  by  a  permit  issued  by  the  Secretary  may  possess,  buy, 
sell,  and  transport  migratory  waterfowl  and  their  increase  and  eggs  in  any 
manner  and  at  any  time  for  propagating  purposes;  and  migratory  waterfowl, 
except  the  birds  taken  under  paragraph  1  of  tJiis  regulation,  so  possessed  may 
be  killed  by  him  at  any  time,  in  any  manner,  except  that  they  may  be  killed 
by  shooting  only  during  the  open  season  for  waterfowl  in  the  State  where 
killed,  and  the  carcasses,  with  heads  and  feet  attached  tliereto,  of  the  birds 
so  killed  may  be  sold  and  transported  by  him  in  any  manner  and  at  any  time 
to  any  person  for  actual  consumption,  or  to  tlie  keeper  of  a  hotel,  restaurant, 
or  boarding  house,  retail  dealer  in  meat  or  game,  or  a  club,  for  sale  or  service 
to  their  patrons,  who  may  possess  such  carcasses  for  actual  consumption  with- 
out a  permit,  but  no  migratory  waterfowl  killed  by  shooting  shall  be  bought  or 
sold  unless  each  bird  before  attaining  the  age  of  four  weeks  shall  have  had 
removed  from  the  web  of  one  foot  a  portion  thereof  in  the  form  of  a  *'  V  "  large 
enough  to  make  a  permanent  well-defined  mark,  which  shall  be  sufficient  to 
identify  it  as  a  bird  i*aised  in  domestication  under  a  permit. 
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5.  Any  p«ckagv>  In  which  such  waterfowl  or  pj»rts  thore<)f  or  their  ojjrs  ait> 
traiK»p«wtp<l  shall  liave  pliiinly  ami  noispiciaonsly  marked  on  the  outside  tliereof 
the  name  and  address  of  the  permittee,  the  number  of  his  permit^  tlie  name 
and  addn»ss  of  t>»e  conslffnee,  and  nn  acctirat*  statement  of  the  nnmhor  and 
kinds  of  hirds  or  *ygf!&  cN>ntHiiie<i  tiien^in. 

4.  Applications  for  i>enult^  must  l»e  addressed  to  the  S«»cTetary  of  Apn'ioullure, 
Wushingrtoi),  I>.  C^  and  must  contain  tlie  following  information:  Name  and 
address  of  a|>i>llcant;  place  where  tlie  husim^HS  in  to  be  carried  on;  nunihor 
of  acres  of  land  u>«h1  In  the  business  and  whetl>er  o>*thv!  or  lejiseii  by  the  appli- 
cant ;  numlier  of  each  sp^Kies  of  waterfowl  in  possession  of  applicant ;  names 
of  siHK'ics  and  number  of  birds  or  €*Rps  of  eath  sfiecles  If  pennission  is  asked 
to  take  waterfowl  or  their  efEgs;  and  tbe  pnrticalar  locality  where  it  is  desired 
to  take  auch  waterfowl  or  eggs. 

>.  A  person  granted  a  penult  VBder  this  ref^ihition  simll  keep  books  and 
i.  cords  which  shall  correctly  set  forth  the  total  number  of  each  species  of 
waterfowl  ami  their  eggs  pofnessed  on  the  date  of  application  for  the  permit 
and  c»n  the  first  day  of  Jamiary  next  following;  also  for  the  calendar  year  for 
which  iiennit  was  iMRMd  the  tatal  number  of  eadi  i^wdea  reared  and  killed, 
number  of  each  upecias  and  tlwir  eggs  said  mnd  tranflportied,  manner  in  which 
such  waterfowl  and  «gg8  w«i«  tTMnpoited,  naae  and  addrtss  of  each  ixMson 
from  or  to  whom  waterfowl  and  eggs  were  purchased  or  sold,  together  with 
number  and  apedes  and  wliether  soM  alive  or  dead;  and  the  date  of  each 
transaction.  A  written  report  correctly  wtUug  fortii  this  Information  shall 
be  fumlstted  the  Secretary  dnrinj^  the  montt  of  Juiaary  next  following  tlie 
Issuam'e  of  tlM  permit. 

6.  A  pemdttee  shall  at  all  reasonable  hours  allow  any  authorized  employee 
of  the  United  States  Dei>artment  of  Agriculture  to  enter  and  inspect  the  prem- 
ises where  «kperations  are  I^eing  carried  on  under  this  regulation  and  to  inspect 
tlie  b<K>ks  and  records  of  such  pemiittoe  relating  tiiereto. 

7.  Permits  issued  under  this  regulation  ^all  be  valid  only  during  the  calen- 
dar year  of  issue,  shall  not  be  transferable,  and  may  be  revoked  by  the  Secre- 
tary, If  the  permittee  violates  any  of  the  provisions  of  the  Migratory  Bird 
Treaty  Act  or  of  the  regulations  tliereunder. 

8.  A  person  engaged  in  the  pr(^>Mgation  of  migratory  waterfowl  on  the  date 
on  which  these  resrulations  become  effective  will  he  allowed  until  Septeral)er  30, 
1918,  to  apply  for  the  permit  required  by  this  regulation,  but  he  shall  not  take 
any  migratory  waterfowl  without  a  pennit 

{As  auaeXHied  Octolxr  25,  1918,  and  July  9,  1920. J 

REGULATION   ».— PERMITS   TO   COLLECT    MIGRATORY   BIRDS    FOR   SCIENTIFIC 

PURPOSES. 

A  person  may  take  in  any  manner  and  at  any  time  migratory  birds  and  their 
nests  and  eggs  for  scientific  purposes  when  authorized  by  a  permit  issued  by 
the  Secretary-,  which  permit  shall  be  carried  on  his  i)erson  when  he  is  collecting 
si^ecimeus  tlier^inder  and  shall  be  exhibited  to  any  person  requesting  to  see 
the  same. 

Application  for  a  permit  must  be  addressed  to  the  Secretary  of  Agriculture, 
"Washington,  D.  C,  and  must  contain  the  following  information :  Name  and  ad- 
dress of  applicant,  his  age,  and  name  of  State,  Territory,  or  District  in  which 
specimens  are  proposed  to  be  taken  and  the  purpose  for  which  they  are  in- 
tended. Each  application  shall  be  accompanied  by  certificates  from  two  well- 
known  ornithologists  that  the  applicant  is  a  fit  person  to  be  intrusted  with  a 
permit. 
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The  permit  may  limit  the  number  and. species  of  birds,  birds'  nests  or  eggs 
that  may  be  collected  thereunder  and  may  authorize  the  holder  thereof  to 
possess,  buy,  sell,  exchange,  and  transport  in  any  manner  and  at  any  time 
migratory  birds,  parts  thereof,  and  their  nests  and  eggs  for  scientific  purposes ; 
or  it  may  limit  the  holder  to  one  or  more  of  these  privileges.  Public  museums, 
zoological  parks  and  societies,  and  public  scientific  and  educational  institu- 
tions may  possess,  buy,  sell,  exchange,  and  transport  in  any  manner  and  at 
any  time  migratory  birds  and  parts  thereof,  and  their  nests  and  eggs  for 
scientific  purposes  without  a  permit,  but  no  specimens  shall  be  taken  without 
a  permit.  The  plumage  and  skins  of  migratory  game  birds  legally  taken  may 
be  possessed  and  transported  by  a  person  without  a  permit. 

A  taxidermist  when  authorized  by  a  permit  issued  by  the  Secretary  may 
possess,  buy,  sell,  exchange,  and  transport  in  any  manner  and  at  any  time 
migratory  birds  and  parts  thereof  legally  taken,  or  he  may  be  limited  to  one  or 
more  of  these  privileges. 

Each  permit  shall  expire  on  the  thirty-first  day  of  December  succeeding  its 
issuance  unless  otherwise  specified  therein,  shall  not  be  transferable,  and  shall 
be  revocable  at  the  discretion  of  the  Secretary.  A  person  holding  a  permit 
shall  report  to  the  Secretary  on  or  before  January  10  following  its  expiration 
the  number  of  skins,  nests,  or  eggs  of  each  species  collected,  bought,  sold, 
exchanged,  or  transported. 

Every  package  in  which  migratory  birds  or  their  nests  or  eggs  are  trans- 
ported shall  have  clearly  and  conspicuously  marked  on  the  outside  thereof  the 
name  and  address  of  the  sender,  the  number  of  the  permit  in  every  case  when  a 
permit  is  required,  the  name  and  address  of  the  consignee,  a  statement  that  it 
contains  specimens  of  birds,  their  nests,  or  eggs  for  scientific  purposes,  and, 
whenever  such  a  package  is  transported  or  offered  for  transportation  from  the 
Dominion  of  Canada  into  the  United  States  or  from  the  United  States  into  the 
Dominion  of  Canada,  an  accurate  statement  of  the  contents.' 

[As  amended  October  25,  1918,  and  March  3,  1921.] 
REGULATION  10.— PERMITS  TO  KILL  MIGRATORY  BIRDS  INJURIOUS  TO  PROPERTY. 

When  information  is  furnished  the  Secretary  that  any  species  of  migratory 
bird  has  become,  under  extraordinary  conditions,  seriously  injurious  to  agri- 
culture or  other  interests  in  any  particular  community,  an  investigation  will 
be  made  to  detemine  the  nature  and  extent  of  the  injury,  whether  the  birds 
alleged  to  be  doing  the  damage  should  be  killed,  and,  if  so,  during  what  times  ] 
and  by  what  means.    Upon  his  determination  an  appropriate  order  will  be  made. 

REGULATION  11.— STATE  LAWS  FOR  THE  PROTECTION  OF  MIGRATORY  BIRDS,      i 

Nothing  in  these  regulations  shall  be  construed  to  permit  the  taking,  posses-; 
sion,  sale,  purchase,  or  transportation  of  migratory  birds,  their  nests,  and  eggs 
contrary  to  the  laws  and  regulations  of  any  State,  Territory,  or  District  madi 
for  the  purpose  of  giving  further  protection  to  migratory  birds,  their  nests,  a.ni 
eggs  when  such  laws  and  regulations  are  not  inconsistent  with  the  convention 
between  the  United  States  and  Great  Britain  for  the  protection  of  migrator 
birds  concluded  August  16,  1916,  or  the  migratory  bird  treaty  act  and  do  no| 
extend  the  open  seasons  for  such  birds  beyond  the  dates  prescribed  by  thes 
regulations. 

[Added  by  proclamation  of  October  25',  1918,  as  amended  July  9,  1920.] 
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ORDER. 

PERMITTING  THE  KILLING  OF  BOBOLINKS.  COMMONLY  KNOWN  AS  REEDKIRDS  OR 
RICE  BIRDS.  WHICH  HAVE  BECOME  SERIOUSLY  INJURIOUS  TO  AGRICULTURAL 
INTERESTS. 

[l88U<Hl  January  17,  1910.] 

Information  bavins  been  furnished  tho  Secretary  of  AjHricultiire  that  hobo- 
links,  commonly  known  as  reedblrds  or  rice  birds,  have  become  seriously  in- 
jurious to  the  rice  crops  of  North  Carolina.  South  Carolina,  (leorpia,  and  Flor- 
ida, and  an  investigation  having  been  duly  and  regularly  made  pursuant  to 
law,  and  it  having  been  detenuintnl  by  the  Secretary  of  Agriculture  that  said 
birds  have  bi»conie,  under  extraonlinary  conditions,  seriously  injurious  to  the 
rice  crops  In  said  States  and  that  the  injuries  so  intllcte<l  by  them  can  not  ade- 
quately l>e  controlle<l  in  the  communities  inune<liately  affected,  and  that  they 
should  therefore  be  killed  in  the  manner,  during  the  seasons,  and  in  the  States 
and  District  hereinafter  provided. 

Now,  therefore,  I,  I>.  F.  Houston,  Secretary  of  Agriculture,  pursuant  to 
authority  in  me  vested  by  the  Migratory-Bird  Treaty  Act  of  July  3,  1018,  and 
in  conformity  with  Regulation  10  of  the  Migratory-Bird  Treaty-Act  Regula- 
tions approved  and  proclaimed  July  31.  191.S,  do  order  that  until  further  notice 
persons  may  kill  by  shooting,  bobolinks,  conmionly  known  as  ree<lbirds  or  rice 
birds,  from  half  an  hour  before  sunrise  to  sunset,  tnm\  September  1  to  Octo- 
ber 30,  inclusive.  In  the  States  of  New  Jersey,*  Pennsylvania,  Delaware,  and 
Marjland  and  the  District  of  Columbia,  and  from  August  16  to  November  15, 
inclusive,  in  the  States  of  Virginia,  North  Carolina,  South  Carolina,  Georgia, 
and  Florida,  but  the  birds  so  killed  shall  not  be  sold,  offered  for  sale,  or  shipped 
for  purposes  of  sale,  or  be  wantonly  wasted  or  destroyed,  but  they  may  be  used 
for  food  purposes  by  the  persons  killing  them,  and  they  may  be  transported 
to  hospitals  and  charitable  institutions  for  use  as  food. 

D.  F.  Houston, 
Secretary  of  Agriculture. 


CANADIAN  REGULATIONS  UNDER  MIGRATORY-BIRDS 
CONVENTION  ACT. 

[Promulgated  May  11,  1918;  amended  May  11,  1920.] 
1.  In  these  regulations,  unless  the  context  otherwise  requires: — 
(a)  "Migratory  game  birds"  means  the  following: 
Anatidje  or  waterfowl,  including  brant,  wild  ducks,  geese,  and  swans ; 
I  Gniidfe  or  cranes,  including  little  brown [,]  sandhill,  and  whooping  cranes ; 
*   Rallidse  or  rails,  including  coota,  gallinules  and  sora  and  other  rails ; 

Limicolse  or  shorebirds,  including  avocets,  curlew,  dowitchers,  godwits,  knots, 
oyster  catchers,  phalaropes,  plovers,  sandpipers,  snipe,  stilts,  surf  birds, 
turnstones,  willet,  woodcock,  and  yellowlegs; 
Columbidse  or  pigeons,  including  doves  and  wild  pigeons ; 
(ft)   "migratory  insectivorous  birds"  means  the  following: — 
Bobolinks,    catbirds,    chickadees,    cuckoos,    flickers,    flycatchers,    grosbeaks, 
humming  birds,  kinglets,  martins,  meadowlarks,  nighthawks  or  bull  bats, 
nuthatches,   orioles,    robins,   shrikes,   swallows,    swifts,   tanagers,    titmice, 
thrushes,    vireos,    warblers,    waxwings,    whippoorwill,    woodpeckers,    and 
wrens,  and  all  other  perching  birds  which  feed  entirely  or  chiefly  on  insects ; 
(c)  "migratory  nongame  birds"  means  the  following: — 
Auks,  auklets,  bitterns,  fulmars,  gannets,  grebes,  guillemots,  gulls,  herons, 
jaegers,  loons,  murres,  petrels,  puffins,  shearwaters,  and  terns. 

'  By  act  of  the  Legislature  of  New  Jersey  in  1921  reedbirds  are  declared  to  be  non- 
game  birds  and  their  killing  js  prohibited  in  the  State. 
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2.  Close  seasons. — No  person  shall  kill,  capture,  injure,  take,  molest,  sell  or 
offer  for  sale  any  migratory  game  birds  except  during  the  following  periods  in 
the  various  Provinces : — 
Ducks,  geese,  hrant,  or  rails. 

In  Prince  Edward  Island,  Quebec,  Ontario,  Alberta,  Northwest  Territories, 

and  Yukon  Territory:  September  1  to  December  14,  both  dates  inclusive. 
In  Manitoba :  September  15  to  November  30,  both  dates  inclusive. 
In  Nova  Scotia,  New  Brunswick,  and  Saskatchewan :  September  15  to  Decem- 
ber 31,  both  dates  inclusive. 
In  British  Columbia  (northern  and  eastern  districts)  :  From  the  first  Saturday 
next  following  August  31  in  any  year  to  a  date  3  months  and  15  days  later, 
both  dates  inclusive. 
In  that  portion  of  the  western  district  to  the  north  of  the  fifty-first  parallel 
of  latitude:  From  the  first  Saturday  next  following  September  7,  in  any 
year  to  a  date  3  months  and  15  days  later,  both  dates  inclusive. 
Ducks  and  rails. 

In  British  Columbia  (in  that  portion  of  the  western  district  to  the  south  of 
the  fifty-first  parallel  of  latitude)  :  From  the  first  Saturday  next  following 
October  14,  in  any  year  to  a  date  3  months  and  15  days  later,  both  dates 
inclusive. 
Geese  and  hrant. 

In  British  Columbia  (in  that  portion  of  the  western  district  to  the  south  of 
the  fifty-first  parallel  of  latitude)  :  From  the  first  Saturday  next  follow- 
ing November  7  in  any  year  to  a  date  3  months  and  15  days  later,  both  dates 
inclusive. 
Shore  birds  or  waders,  including  only  the  following:  Woodcock,  Wilson  or  jack- 
snipe,  Mack-hreasted  aofid  golden  plovers  and  the  greater  and  lesser  yellow- 
legs. 
In  Prince  Edward  Island,  Nova  Scotia,  and  New  Brunswick:  August  15  to 
November  30,  both  dates  inclusive. 

Except  that  on  woodcock  and  Wilson  or  jacksnipe  the  open  season  in 
Prince  Edward  Island,  New  Brunswick,  and  Nova   Scotia,  shall  be  from 
September  15  to  November  30,  both  dates  inclusive. 
In  Quebec,   Ontario,  Alberta,  Northwest  Territories,  and  Yukon  Territory : 
September  1  to  December  14,  both  dates  inclusive. 

Except   that   on   woodcock   the  open   season   in   Ontario   shall   be   from 
October  15  to  November  14,  both  dates  inclusive. 
In  Manitoba :  September  15  to  November  30,  both  dates  inclusive. 
In  Saskatchewan :  September  15  to  December  31,  both  dates  inclusive. 
In  British  Columbia  (northern  and  eastern  distri'cts)  :  From  the  first  Satur- 
day next  following  August  31  in  any  year  to  a  date  3  months  and  15  days 
later,  both  dates  inclusive. 

In  that  portion  of  the  western  district  to  the  north  of  the  fifty-first 
parallel  of  latitude:  From  the  first  Saturday  next  following  September  7 
in  any  year  to  a  date  3  months  and  15  days  later,  both  dates  inclusive. 

In  that  portion  of  the  western  district  to  the  south  of  the  fifty-first 
parallel  of  latitude :  From  the  first  Saturday  next  following  October  14,  in 
any  year  to  a  date  3  months  and  15  days  later,  both  dates  inclusive. 

Provided,  however.  That  Indians  and  Eskimos  may  take  scoters  or  "  Si- 
wash  ducks  "  for  food  at  any  time  of  the  year,  but  scoters  so  taken  shall 
not  be  sold.  ,      . 

For  the  purpose  of  this  or  any  other  regulation,  the  Province  of  British 
Columbia  shall  be  divided  into  three  districts,  to  be  known  asLtlJiB  nortliern, 
eastern,  and  western  districts:  -  "  "'"'    ' 
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Northern  district  shall  m«'an  ami  Include  the  electoral  district  of  Atlin 
and  all  that  iM»rtion  of  the  I'rovince  situated  and  lying  to  the  north  of  the 
main  line  of  the  (Jranil  Trunk  Pacific  Railway  and  to  the  east  of  the  sum- 
mit of  the  Cascade  Range. 

Eaxtern  district  shall  mean  and  Include  all  that  portion  of  the  Province 
Rituate<I  and  lying  to  the  east  of  the  summit  of  the  Cascade  Range  and 
south  of  the  main  line  of  the  Grand  Trunk  Pacific  Railway. 

Wentern  duitrivt  shall  mean  and  Include  all  that  portion  of  the  Province 
situated  and  lying  to  the  west  of  the  snmmit  of  the  Cascade  Range  and 
south  of  the  electoral  district  of  Atlin. 
[As  amended  May  11.  1020.]  ' 

3.  The  killing,  capturing,  taking,  Injuring,  or  molesting  of  migratory  insec- 
tivorous hinls,  tlu'ir  eggs,  or  nests,  Is  prohibited  throughout  the  year,  except 
as  hereinafter  providwl. 

4.  The  killing,  taking,  injuring,  capturing  or  molesting  of  migrator>'  non-gan>e 
birds  or  tlieir  eggs  or  nests,  except  as  herein  or  hereinafter  provided,  is  pro- 
hibited throughout  the  year;  Provided,  hoicevcr.  That  Indians  and  Eskimos 
may  take  at  any  season  auks,  aukleta,  guillemots,  murres  and  pufllns  and  their 
eggs  for  human  food  and  their  skins  for  clothing,  but  birds  and  eggs  taken  In 
virtue  of  this  exemption  shall  not  be  sold  or  offered  for  .sale  or  otherwise 
trade<l. 

5.  A  close  season  shall  continue  until  the  Ist  day  of  January,  1928,  on  the 
following  migratory  game  binls: — band-taile<l  pigeons,  little  brown,  sandhill 
and  whooping  cranes,  swans,  curlew,  and  all  shore  birds  (except  the  black- 
breasted  and  golden  plover,  Wilson  or  Jack  snipe,  woodcock,  and  the  greater 
and  le.ssi»r  yellowlegs).  In  the  Province  of  British  Columbia  during  such 
period  the  close  season  on  cranes,  swans,  and  curlew  shall  be  made  by  the 
proiier  authorities  of  that  Province  within  the  general  dates  and  limitations 
elsewhere  prescribed  in  these  regulations  for  the  respective  groups  to  which 
these  birds  belong  or  greater  restrictions  on  the  hunting  of  these  birds  shall 
be  made  should  the  aforementioned  authorities  deem  such  further  restriction 
desirable  as  provided  by  Article  III  of  the  Convention  between  His  Majesty 
and  the  United  States  of  America,  schedule<l  to  chapter  18.  7-8  George  V. 

6.  A  close  season  shall  continue  until  the  1st  day  of  January,  1923,  on  the 
wood  duck  and  eider  duck,  exc^t  that  in  the  Province  of  British  Columbia,  the 
wood  duck  shall  be  protectetl  by  such  si)ecial  means  or  regulations  as  the  proper 
authorities  of  that  Province  may  deem  appropriate,  as  provided  by  the  conven- 
tion referred  to  in  clause  5. 

7.  The  taking  of  the  nests  or  eggs  of  migratory  game,  migratory  insectivorous 
or  migratory  non-game  birds  is  prohibited  except  as  otherwise  provided  in  the 
regulations. 

8.  Sale  of  migratory  game  birds. — Notwithstanding  any  provision  of  section  2 
of  these  regulations,  in  the  Provinces  of  New  Brunswick,  Ontario,  Manitoba, 
Saskatchewan  and  British  Columbia  no  person  shall  sell,  buy,  trade,  or  traffic 
in  any  migratory  game  bird,  killed  or  taken  during  the  open  seasons  here- 
under. 

8A.  Bag  limits. — No  person  shall  kill  during  any  day,  or  during  any  season, 
migratory  game  birds  in  the  various  Provinces  in  excess  of  the  numbers  set 
forth  as  follows : — 

In  Nova  Scotia,  New  Brunswick,  Prince  Edward  Island,  Quebec,  Ontario, 
Northwest  Territories  and  Yukon  Territory,  in  any  day   (except  that  in 
Ontario  no  person  shall  kill  in  any  one  season  in  excess  of  2(X)  ducks). 
Ducks. — Twenty-five  in  the  aggregate  of  all  kinds. 
Geese. — Fifteen  in  the  aggregate  of  all  kinds. 
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Brant. — Fifteen  in  tlie  aggregate  of  all  kinds. 

Rails,  coots  and  gallinules. — Twenty-five  in  the  aggregate  of  all  kinds. 

Black-bellied  and  golden  plovers  and  greater  and  lesser  yellowlegs. — 

Fifteen  in  the  aggregate  of  all  kinds. 
Wilson  snipe  or  jack-sni/pe. — Twenty-five. 
Woodcock. — Ten. 
Doves. — Twenty-five. 
In  Manitoba  in  any  day : — 

Ducks. — Twenty  before  October  1st,  and  40  thereafter  in  the  aggregate 

of  all  kinds. 
Geese. — Ten  in  the  aggregate  of  all  kinds. 
Brant. — Fifteen. 

Rails,  coots  and  gallinules. — Twenty-five  in  the  aggregate  of  all  kinds. 
Black-bellied  and  golden  plovers  and  greater  and  lesser  yellawlegs. — 

Fifteen  in  the  aggregate  of  all  kinds. 
Wilson  snipe  or  jack-snipe. — Twenty-five. 
Woodcock. — Ten. 
D  oves. — T  wen  ty-five. 
And  in  Manitoba  in  any  open  season  in  excess  of  250  ducjis. 
In  Alberta  in  any  day : — 

Ducks. — Thirty  in  the  aggregate  of  all  kinds.  j 

Geese. — Fifteen  in  the  aggregate  of  all  kinds. 

Brant. — Fifteen. 

Rails,  coots  and  gallinules. — Twenty-five  in  the  aggregate  of  all  kindi 

Black-bellied  and  golden  plovers  and  greater  and  lesser  yellowlegs.- 

Fifteen  in  the  aggregate  of  all  kinds. 
Wilson  snipe  or  jack-snipe. — Twenty-five. 
Woodcock. — Ten. 
Doves. — Twenty-five. 
And  in  Alberta  in  any  open  season  in  excess  of  200  ducks. 
In  Saskatchewan  in  any  day: — 

Ducks,  geese,  and  brant. — Fifty  in  the  aggregate  of  all  kinds. 

Rails,  coots  and  gallinules. — Twenty-five  in  the  aggregate  of  all  kindt 

Black-bellied  and  golden  plovers  and  greater  and  lesser  yellowlegs.- 

Fifteen  in  the  aggregate  of  all  kinds. 
Wilson  snipe  or  jack-snipe. — Twenty-five. 
Woodcock. — Ten. 
Doves. — Twenty-five. 
And  in  Saskatchewan  in  any  open  season  in  excess  of  250  birds  of  th 
family  Anatidw,  including  ducks,  geese,  and  brant. 
In  British  Columbia  in  any  day : — 

Ducks. — Twenty  in  the  aggregate  of  all  kinds. 

Geese. — Ten  in  the  aggregate  of  all  kinds. 

Brant. — Fifteen. 

Rails,  coots  and  gallinules. — Twenty-five  in  the  aggregate  of  all  kinds 

Black-bellied  and  golden  plovers  and  greater  and  lesser  yellowlegs.- 

Fifteen  in  the  aggregate  of  all  kinds. 
Wilson  snipe  or  jack-snipe. — Twenty-five. 
Woodcock. — Ten. 
Doves. — Twenty -five. 
And  in  British  Columbia  in  any  open  season  in  excess  of  250  ducks. 
And  in  British  Columbia  in  any  open  season  in  excess  of  50  geese. 
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8B.  fihooting  regtrietion*. —  (o)  N<»  person  shall  kill  or  attempt  to  kill  any 
nilgrutory  jjanie  birds  during  the  open  seasons  provide  hereunder  except  with 
a  ii\m  not  larKor  than  number  10  piuge. 

{ft)  No  |>erstm  shall  kill  or  attempt  to  kill  any  mipratory  game  birds  by  the 
U8e  of  any  automatic,  swivel,  or  machine  gun  or  battery  or  by  the  use  of  any 

»roplanc.  iM»wer-lM)at,  sailboat,  or  sunken  boat, 
(c)   No  i)erson  shall  kill  or  attempt  to  kill  any  migratory  game  bird  between 
the  hours  of  suns*»t  and  sunrise. 

(d)  No  person  shall  kill  or  attempt  to  kill  from  any  motor  vehicle  or  horse- 
drawn  vehicle  any  migratory  game  bird. 

,S0.  Soientific  permitit, — Migratory  game,  migratory  insectivorous  or  migra- 
tory non-game  birds  or  parts  thereof  or  their  eggs  or  nests  may  be  taken, 
bought,  sold,  8hipi)ed,  transjwrted  or  possessed  for  scientific  purposes  but  only 
on  the  issue  of  a  permit  by  the  Minister  or  by  any  i>erson  duly  authorized 
l.y  him. 

Such  permits  may,  upon  application,  be  granted  to  recognized  museums,  or 
scientific  societies,  and  to  any  person  famishing  written  testimonials  from  two 
well-known  ornithologists. 

A  return  of  si)ecimen8  taken  under  such  a  permit  shall  be  made  to  the 
Minister  uiK>n  the  expiration  of  the  permit 

8D.  ProiHigation  of  migratory  birds. —  (a)  Migratory  game,  migratory  insec- 
tivorous or  migratory  non-game  birds,  or  their  eggs,  protected  under  regulations 
made  pursuant  to  the  Migrator)-  Birds*  Ck)nventioii  Act,  may  be  taken  at  any 
time  and  in  any  manner  for  proitagating  puritoses  only  on  the  issue  of  a  permit 
by  the  Minister  or  by  any  person  duly  authorized  by  him.  Migratory  game, 
mignitorj'  insectivorous  or  migratory  non-game  birds,  or  their  eggs  so  taken 
may  be  ix)ssessed  by  the  permittee  and  may  be  sold  and  transported  by  him 
to  any  person  holding  a  permit  for  propagating  puriwses  issued  by  the  Minister 
or  by  any  person  duly  authorized  by  him. 

(6)  A  i)erson  authorized  by  a  permit  issuetl  for  propagating  purposes  under 
this  regulation  may  i)ossess,  buy,  sell,  or  transport  migratory  game,  migratory 
insectivorous,  or  migratory  non-game  birtls,  or  their  increase  of  [or]  eggs,  for 
propagating  purimses.  Such  migratory  game,  migratory  insectivorous,  or  migra- 
tory non-game  birds,  except  the  birds  taken  under  paragraph  (a)  of  this  regu- 
lation, may  be  killed  by  him  in  any  manner  except  by  shooting.  The  unplucked 
r  carcasses  or  the  plucked  carcasses  with  heads  attached  thereto  of  such  birds 
may  be  sold  and  transported  by  the  permittee  to  any  person  for  consumption, 
cr  to  the  keeper  of  a  hotel,  restaurant,  or  boarding  house,  or  to  a  dealer  in 
meat  or  game,  or  to  a  club  for  sale  or  service  to  their  patrons,  all  of  whom 
may  possess  such  carcasses  for  actual  consumption  without  a  permit. 

(c)  A  person  granted  a  permit  under  this  regulation  shall  keep  books  and 
records  which  shall  correctly  set  forth  at  all  times  the  total  number  of  each 
species  of  migratory  game,  migratory  insectivorous,  or  migratory  non-game 
birds  or  their  eggs,  taken  or  in  his  possession.  A  written  report  shall  be  fur- 
nished the  Minister  during  the  month  of  January  next  following  the  issuance 
of  the  permit.  This  report  shall  state  the  total  number  of  each  species 
reared  and  killed,  the  number  of  each  species,  or  their  eggs  sold  and  trans- 
ported, the  manner  in  which  such  species  or  eggs  were  transported,  the  name 
and  address  of  each  person  from  or  to  whom  such  species  or  eggs  were  pur- 
chased or  sold  together  with  number  and  species  and  whether  sold  alive  or 
dead ;  and  the  date  of  each  transaction. 

(d)  Application  for  permits  to  take  such  birds  for  propagating  purposes 
shall  be  accompanied  by  a  statement  showing: 
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(1)  The  full  name  and  Post  Office  address  of  the  applicant. 

(2)  The  species  of  birds  or  eggs  that  it  is  desired  to  take. 

(3)  The  number. 

(4)  The  place  at  which  the  birds  or  eggs  are  to  be  taken. 

Applications  for  permits  to  possess,  buy,  sell,  or  transport  such  birds  for 
propagating  purposes  shall  be  accompanied  by  a  statement  showing: 

(1)  The  full  name  and  Post  Office  address  of  the  applicant. 

iZ)  The  species  and  number  of  birds  that  it  is  desired  to  possess. 

(3)  The  area  and  location  of  the  land  to  be  used  in  the  business  and  whether 
owned  or  leased  by  the  applicant. 

(c)  The  Minister  may  require  an  applicant  to  furnish  a  bond  in  support  of 
his  application  for  a  permit  for  propagating  purposes." 

(f)  A  permittee  shall  at  all  reasonable  hours  allow  any  game  officer  to  enter 
and  inspect  the  premises  where  operations  are  being  carried  on  under  these 
regulations  and  to  inspect  the  books  and  records  of  such  permittee  relating 
thereto. 

(g)  No  person  holding  a  permit  for  propagating  purposes  shall  sell  migra- 
tory game,  migratory  insectivorous,  or  migratory  nongame  birds,  raised  and 
kille<l  in  captivity  unless  the  same  shall  bear  a  metal  tag.  This  tag  shall  be  of 
a  type  approved  by  the  Minister  and  shall  contain  the  name  or  initials  of  the 
holder  of  the  permit.    It  shall  not  be  removed  from  the  carcass. 

8E.  Termination  of  permits. — All  permits  and  licenses  shall  terminate  at  the 
end  of  the  calendar  year  in  which  they  shall  have  been  issued.  They  shall  not 
be  transferable  and  shall  be  revocable  at  the  discretion  of  the  Minister. 

8F.  Taxidermists. — No  person  shall  engage  in  the  business  of  a  taxidermist 
without  having  first  secured  from  the  Minister  a  license  so  to  do.  The  fee  for 
this  license  shall  be  one  dollar. 

No  taxidermist  shall  receive,  prepare  for  exhibition  purposes,  or  possess,  any 
migratory  game,  migratory  insectivorous,  or  migratory  nongame  bird,  or  any 
portion  thereof,  unless  such  bird  has  been  legally  killed,  either  in  the  open 
season  for  such  bird,  or  by  the  holder  of  a  permit  for  taking  birds  for  scientific 
purposes. 

Every  licensed  taxidermist  shall  annually  make  such  returns  as  the  Minister 
may  require. 

Every  licensed  taxidermist  shall  keep  books  and  records  which  correctly  set 
forth  the  name  of  each  migratory  game,  migratory  insectivorous,  or  migratory 
nongame  bird  received,  the  date  and  locality  of  capture,  the  date  received,  and 
the  name  and  address  of  the  owner  of  such  bird.  These  books  and  records 
are  to  be  open  to  inspection  by  any  game  officer  at  any  reasonable  time. 

8G.  Labeling'  packages  for  shipment. — ^Any  package  in  which  migratory  game, 
migratory  insectivorous,  or  migratory  non-game  birds  or  parts  thereof,  or  their 
eggs  or  nests,  are  shipped  or  transported  for  scientific  or  propagating  purposes 
shall  be  clearly  marked  on  the  outside  with  the  number  of  the  permit,  the 
name  and  address  of  the  shipper  and  an  accurate  statement  of  the  contents. 

No  transportation  company  shall  accept  for  transportation  any  package  con- 
taining eggs,  nests,  or  parts  of  migratory  game,  migratory  insectivorous,  or 
migratory  non-game  birds  unless  such  packages  shall  be  marked  as  hereinbefore 
required,  and  shipment  of  the  same  through  the  mails  is  prohibited,  unless 
marked  as  aforesaid. 

[As  amended  May  11,  1920,] 

9.  The  shipment  or  export  of  migratory  game,  migratory  insectivorous,  or 
migratory  non-game  birds  or  their  eggs  from  any  Province  during  the  close 
season  in  such  Provinces  is  prohibited  except  for  scientific  or  propagating  pur- 
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I .-.  -  ind  trafflo  between  Canada  and  the  United  States  In  any  such  birds,  or 
ttu'ir  eK'P<  n»i)tiire<i,  killcnl,  taken  or  shipped  at  any  time  contrary  to  tlie  laws 
•  if  the  I'roviiice  or  State  in  Nvhlt-h  the  same  are  captunMl,  killed,  taken  or 
sliini>ed.  is  likewise  prohibited. 

10.  No  i)ers«>n  sliall  ship  or  offer  for  shipment  from  Canada  to  the  United 
tes  any  package  Vontalninj?  ndfrratory  game,  migratory  insectivorous  or  mi- 

■  tory  non-game  birdvs,  or  any  parts  thereof  or  their  eggs  unless  such  package 
sIimII  have  the  name  and  address  of  the  shipper  and  an  accurate  statement  of 
If  contents  clearly  marke<l  on  the  outside  of  sudi  package. 

\o  transportaHon  company  shall  accept  for  transportation  to  the  United 
.ite.H,  any  iwckages  ot  migratory  game,  migratory  insectivorous,  or  migratory 
ii-'ii-game  birds  or  any  iwirts  thereof  or  their  eggs  unless  such  packages  bear 
tlu'  name  and  address  of  the  shipper  and  an  accurate  statement  of  the  contents, 
;itHl  shipment  of  the  same  through  the  mails  is  prohibited  unless  marked  as 
a  foresaid. 

11.  If  any  of  the  migratory  game,  migratory  insectivorous  or  migratory  non- 
vame  birds  should,  under  extraordinary  conditions  become  seriously  injurious 
If  agricultural,  fl.sliing  or  other  interests  In  any  particular  locality  the  Minister 
may  Issue  permits  to  kill  such  birds  so  long  as  they  shall  continue  to  be  injuri- 
ous.   Applications  for  such  i)ermits  sliall  Include  a  full  statement  describing: 

rl)  The  species  and  an  estimate  of  the  number  of  birdd  committing  the 
damage. 

(2)  The  nature  and  extent  of  the  damage. 

(3)  The  extent  of  the  agricultural  or  other  interests  threatened  or  involved. 
Such  permits  shall  be  revocable  at  the  discretion  of  the  Minister.     On  the 

expiration  of  the  permit  the  person  to  whom  it  is  issued  shall  furnish  to  the 
Iklinister  a  written  report  showing  the  number  of  birds  killed,  the  dates  upon 
which  they  were  killed,  and  the  disposition  made  of  the  dead  birds. 

No  birds  killed  under  such  permits  shall  be  shipi)ed,  sold,  or  offered  for  sale. 

12.  Introduction  of  Foreign  Species  of  Migratory  Birds  icithout  Consent  Pro- 
hibited.— No  person  or  organization  shall  introduce  for  the  purpose  of  sport  or 
acclimatization  any  species  of  migratory  birds  without  the  consent  of  the 
Minister  in  writing. 


CANADIAN   TARIFF  ACT  PROHIBITING   IMPORTATION   OF 

PLUMAGE. 

The  importation  of  bird  plumage  into  Canada  for  millinery  pur- 
poses is  prohibited  by  tariff  item  1212  under  schedule  C  (prohibited 
goods)  to  the  customs  tariff,  section  5,  by  the  enactment  of  the  Cana- 
dian customs  tariff  act  of  1914.  Item  1212  prohibits  the  entry  of  the 
following : 

1212.  Aigrettes,  egret  plumes,  or  so-caUed  osprey  plumes,  and  the  feathers, 
quills,  heads,  wings,  tails,  skins,  or  pa^s  of  skins  of  wild  birds  either  raw  or 
manufactured ;  but  this  provision  shall  not  come  into  effect  until  January  1, 
1915,  and  shall  not  apply  to — 

(a)  The  feathers  or  plumes  of  ostriches; 

(6)  The  plumage  of  the  English  pheasant  and  the  Indian  peacock: 

(c)  The  plumage  of  wild  birds  ordinarily  used  as  articles  of  diet; 

(d)  The  plumage  of  birds  imported  alive,  nor  to 

(e)  Specimens  imported  under  regulations  of  the  minister  of  customs  for  any 
natural-history  or  other  museum  or  for  educational  purposes. 


OFFICIALS  FROM  WHOM  COPIES  OF  GAME  LAWS  MAY  BE 

OBTAINED. 


Alabama:  Commissioner  of  conservation, 
Montgomery. 

Alaska:  The  governor,  Juneau;  Secretary  of 
Agriculture,  Washington,  D.  C. 

Arizona:   State  game  warden,  Phoenix. 

Arkansas:  Secretary,  game  and  fish  commis- 
sion, Little  Rock. 

California:  Executive  officer,  fish  and  game 
commission,  Postal  Telegraph  Building, 
San   Francisco. 

Colorado:  State  game  and  fish  commissioner, 
Denver. 

Connecticut:  Secretary,  commission  of  fish- 
eries and  game,  Hartford. 

Delaware:   Chief  game  warden,  Dover, 

District  of  Columbia:  Superintendent  Metro- 
politan police, 

Florida:    Secretary  of  State,  Tallahassee. 

Georgia:  Game  and  fish  commissioner,  At- 
lanta. 

Idaho:   Fish  and  game  warden,  Boise. 

Illinois:  Chief  game  and  fish  warden,  Spring- 
field. 

Indiana:  Superintendent,  division  of  fish- 
eries and  game.  State  House,  Indian- 
apolis. 

Iowa:   State  fish  and  game  warden,  Lansing, 

Kansas:   State  fish  and  game  warden,  Pratt. 

Kentucky:  Executive  agent,  game  and  fish 
commission,  Frankfort. 

Louisiana:  Commissioner  of  conservation. 
Court  Building,  New  Orleans. 

Maine:  Commissioner  of  inland  fisheries  and 
game.  State  House,  Augusta. 

Maryland:  State  game  warden,  512  Munsey 
Building,  Baltimore. 

Massachusetts:  Director,  division  of  fisheries 
and  game,  State  House,  Boston. 

Michigan:  Director,  department  of  conser- 
vation, Lansing. 

Minnesota:  Game  and  fish  commissioner,  St. 
Paul. 

Mississippi:   Secretary  of  State,  Jackson. 

Missouri:  Game  and  fish  commissioner,  Jef- 
ferson City. 

Montana:  State  fish  and  game  commission, 
Helena. 

Nebraska:  Chief  game  warden,  Lincoln. 

Nevada:  Secretary  of  State,  Carson  City, 
and  county  commissioners. 

New  Hampshire:  Fish  and  game  commis- 
sioner,  Sunapee. 

New  Jersey:  Secretary,  board  of  fish  and 
game  commissioners,  Trenton. 

New  Mexico:  Secretary,  game  and  fish  de- 
partment,   Santa  Fe. 
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New  York:  Secretary  of  conservation  com- 
mission, Albany. 

North  Carolina:  Secretary,  Audubon  Society 
of  North  Carolina,  Raleigh. 

North  Dakota:  Secretary,  game  and  fish 
board,   Steele. 

Ohio:  Chief  game  warden,  board  of  agricul- 
ture,   Columbus, 

Oklahoma:  State  game  warden,  Oklahoma 
City, 

Oregon:   State  game  warden,  Portland. 

Pennsylvania:     Secretary,     board     of 
commissioners,  Harrisburg. 

Rhode  Island:  Chairman,  commissioners  of 
birds,   Providence, 

South  Carolina:  Chief  game  warden,  Co- 
lumbia. 

South  Dakota:   State  game  warden,  Pierre. 

Tennessee:  State  game  and  fish  warden, 
Nashville, 

Texas:  Game,  fish,  and  oyster  commissioner, 
Austin. 

Utah:  Fish  and  game  commissioner,  Salt 
Lake   City. 

V^ermont:  Fish,  and  game  commissioner, 
Montpelier, 

Virginia:  Commissioner  of  game  and  inland 
fisheries,  Richmond. 

Washington:  Director  of  fisheries  and  game, 
Olympia, 

West  Virginia:  Game  and  fish  commission, 
Charleston, 

Wisconsin:  Secretary,  conservation  commis- 
sion, Madison. 

Wyoming:   State  game  warden,  Cheyenne. 

Dominion  legislation :  Commissioner  of  parks, 
Ottawa. 

Alberta:   Chief  game  guardian,  Edmonton. 

British  Columbia:  Secretary,  game  conserva- 
tion board,  Vancouver. 

Manitoba:   Chief  game  guardian,   Winnipeg. 

New  Brunswick:  Chief  game  and  fire  war- 
den, Fredericton. 

Northwest  Territories:  Commissioner  of 
parks,  Ottawa. 

Nova  Scotia:  Chief  game  commissioner, 
Halifax. 

Ontario:  Superintendent  game  and  fisheries, 
Toronto. 

Prince  Edward  Island:  Chief  game  officer 
for  migratory  birds.  Maritime  Provinces, 
Wolfville,  Nova  Scotia. 

Quebec:  General  inspector  of  fisheries  and 
game,   Quebec. 

Saskatchewan:   Chief  game  guardian,  Reglna 

Yukon:   Gold  commissioner,  Dawson. 

Colony  of  Newfoundland:  Secretary,  gam€ 
and  inland  fisheries  board,  St.  Johns, 
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CORN  AND  ITS 
USES  AS  FOOD 


npHE  ORDINARY  DIET  in  this  country  includes 
•  '.some  vegetables  and  fruits,  some  flesh  foods, 
r^airy  products,  and  eggs,  some  fats,  some  sugar 
and  other  sweets,  and  some  of  the  starchy  cereal 
foods  such  as  corn,  wheat,  rice,  or  oats.  As  far  as 
food  values  are  concerned  it  makes  little  difl'erence 
which  cereal  is  used  in  such  a  diet  and  one  kind 
may  be  substituted  for  another  more  or  less  as  con- 
venience, price,  and  personal  preference  suggest. 
The  cereals  may  also  be  used  in  place  of  such 
starchy  vegetables  as  potatoes,  sweet  potatoes,  and 
beans,  providing  other  kinds  of  vegetables  and  fruits 
are  present  in  reasonable  amounts.  Thus,  when 
corn  is  abundant  and  cheap  or  when  any  of  the 
other  starchy  foods  are  scarce  and  dear,  one  may 
increase  the  use  of  corn  and  decrease  the  use  of 
the  other  cereal  or  starchy  vegetable  without  fear 
of  harm. 

This  bulletin  tells  about  the  value  of  corn  as 
human  food  and  gives  practical  suggestions  and 
recipes  for  using  corn  preparations  in  a  variety 
of  waj^s. 


Washington,  D.  C.  February,  1923 
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^'^'^  ORX  is  the  cereal  most  closely  associated  with 
America  and  is  native  to  this  hemisphere. 
It  is  now  commonly  cultivated  for  human  food 
ill  other  parts  of  the  world  where  there  is 
warmth  and  sunshine  enough  for  it  to  reach 
best  development,  but  it  was  first  used  in 
America.  The  carvings  left  on  the  buildings 
of  the  little-known  Sfaya  race  in  Central 
America  show  that  it  was  used  as  a  religious 
symbol  of  prosperity  long  before  the  time  of 
Columbus.  The  first  white  settlers  quickly 
learned  from  their  Indian  neighbors  to  grow 
and  prepare  it,  and  it  still  maintains  a  promi- 
nent place  among  our  cereal  foods. 

Its  importance  here  is  shown  by  the  fact  that  with  us  the  word 
^corn  "  has  come  to  refer  almost  entirely  to  this  one  cereal,  Zea  mays, 
whereas  in  other  English-speaking  regions  it  still  refers  to  cereals 
in  general  and  the  word  "  maize "  is  used  for  what  we  commonly 
i  call  corn.  Wheat  is  now  more  generally  used  for  bread  making, 
but  corn  forms  a  basis  of  many  popular  breads  and  cakes.  At 
ordinary  prices  corn  preparations  are  among  the  more  economical 
of  our  common  foods,  and,  as  many  palatable  and  wholesome  dishes 
can  be  made  frorii  them,  their  use  may  well  be  increased. 

WAYS  IN  WHIGH  CORN  IS  USED  FOR  HUMAN  FOOD. 

There  are  various  ways  in  which  corn  is  prepared  for  use  as  hu- 
I  man  food.  The  grain  is  parched  and  eaten  whole ;  it  is  ground  to 
varying  degrees  of  fineness  to  make  hominy,  corn  meal,  and  corn 
flour;  it  is  treated  with  alkali  to  remove  the  skin  and  germ  to  make 
lye  hominy  or  hulled  corn ;  or  it  is  prepared  by  special  processes  to 
make  a  varietv  of  breakfast  foods. 
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Tlie  starch  is  sometimes  separated  out  and  sold  as  cornstarch;  it  is 
also  made  into  glucose,  much  used  by  confectioners  and  in  table 
sirups,  and  into  such  sugars  as  corn  sugar  (also  called  cerelose  or 
bread  sugar),  and  anhydrous  glucose,  a  product  sometimes  employed 
in  invalid  dietetics. 

The  fat  in  the  germ  is  separated  out  and  prepared  for  use  as  ta})le 
oil  and  in  cooking. 

Kecently  phytin,  a  phosphorus  compound,  has  also  been  separated 
from  the  corn  on  a  commercial  scale  and  is  attracting  attention  as  a 
possible  means  of  introducing  organic  phosphorus  into  diets  that  are 
poor  in  that  important  element. 

The  half-ripe  corn,  especially  of  certain  sweet  varieties,  is  eaten 
as  a  vegetable,  either  fresh  or  canned,  while  the  ripe  kernels  of  other 
varieties  are  used  for  pop  corn. 

FOOD  VALUE. 

Corn  and  the  other  cereals,  such  as  wheat,  rice,  and  oats,  form  a 
group  of  foods  that  contain  a  large  amount  of  starch  and  an  amount 
of  protein  that  is  at  least  above  the  average  for  food  materials  in 
common  use.  Studies  of  actual  dietaries  show  that  the  amount  of 
cereal  food  consumed  in  the  form  of  breakfast  foods,  bread,  cake, 
or  otherwise,  averages  at  least  about  10  ounces  a  man  a  day.  This  is 
the  equivalent  of  two  generous  servings  of  cooked  cereal,  8  ounces 
of  bread,  and  IJ  ounces  of  flour  or  meal  used  in  general  cooking. 
-tOquivalent  figures  for  the  average  weekly  consumption  of  cereals 
by  the  type  family  of  two  adults  and  three  children  are  10  pounds 
of  bread  and  T^  pounds  of  flour,  meal,  breakfast  foods,  and  other 
dry  cereal  preparations.  These  amounts  yield  about  30  per  cent  of 
the  total  energy  of  the  average  diet  and  about  35  per  cent  of  the 
total  protein.  These  amounts  may  be  increased  to  12  to  14  ounces 
a  man  a  day,  or  to  the  equivalent  of  12  pounds  of  bread  and  9  pounds 
of  dry  cereal  a  family  a  week  if  care  is  taken  in  the  preparation  of 
the  cereal  foods  and  also  in  the  selection  of  other  foods  to  go  with 
them.  In  general,  the  most  economical  and  at  the  same  time  adequate 
diets  are  those  in  which  generous  amounts  of  cereal  foods  are  com- 
bined with  reasonable  amounts  of  other  kinds  of  food.  Such  ques- 
tions are  discussed  more  fully  in  other  publications  of  this  series.^ 

To  make  a  diet  which  meets  all  the  nutritive  needs  of  the  body, 
any  of  the  cereals  must  be  supplemented  by  meat  or  other  flesh  foods, 
milk  and  its  products,  eggs,  vegetables,  and  fruits.  Some  of  these 
foods  supplement  the  proteins  of  the  cereals  wdiich  are  not  of  a  kind 
to  meet  all  the  needs  of  the  body  for  protein,  and  some  supply  mineral 
matter  and  vitamins  in  which  the  cereals  are  lacking.  Scrapple,  an 
old  fashioned  Pennsylvania-German  dish  now  produced  commer- 
cially as  well  as  at  home,  is  made  by  cooking  corn  meal  with  pork 
trimmings,  and  is  a  good  example  of  a  combination  in  which  the  in- 
complete protein  of  the  cereal  is  supplemented  by  a  little  of  the 
more  nearly  complete  protein  of  the  meat. 

The  cereals  contain,  roughly  stated,  from  7  to  IC  percent  j^rotein. 
from  TO  to  80  per  cent  carbohydrates  (principally  starch  but  includ- 

1  r.  S.  Dept.  Afrr.,  Farmers'  P.uls.  No.  808,  IIow  to  Select  Foods.  I.  What  the  Body 
Needs;  No.  817,  How  to  Select  Foods.  II.  Cereal  Foods;  No.  1313,  Good  Proportions  in 
the  Diet. 
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in<^  alsi>  small  amounts  of  cellulose),  aiul  from  1  to  7  per  cent  fat, 
while  a  pound  furnishes  from  l,(j(H)  to  1,S0()  calories  of  enerjjy.  Corn 
contains  alxmt  as  much  starch  as  the  averajre  for  tlie  cereals,  slijjhtly 
less  j)rotein,  ami  nioie  fat,  and  its  enerjry  value  is  sli«rlitiv  <rreater. 

Since  in  (letermininoj  the  general  food  values  in  the  ordinary  mixed 
diet  the  f(K)d  values  of  the  cereals  may  he  consideivd  interchanire 
ahle.  a  pei*son  can  tell  fairly  well  which  is  the  more  economical 
simply  hy  comparinjr  prices  [>er  pound.  For  example,  if  hominy  and 
rice  c<)st  the  same,  it  is  larjrely  a  nuitter  of  personal  preference  and 
convenience  which  shall  l)e  chosen,  hut  if  either  is  cheaper  or  more 
:il>undant,  it  may  quite  safely  be  substituted  for  the  other. 

The  various  cereals  differ  considerably  in  bread-makinjr  qualities. 
Corn  is  used  for  a  variety  of  quick  breads  very  popular  in  many 
parts  of  the  United  States,  but  it  can  not  he  nsed  like  wheat  flour 
m  making  yeast-raisetl  bread,  because  it  does  not  contain  the  neces- 
sary pluten.  During  the  war,  when 
it  was  considered  a  patriotic  duty  to 
save  wheat,  it  was  found  that  corn 
meal  or  corn  flour  could  be  easily  sub- 
stituted for  more  or  less  of  the  wheat 
flour  in  many  recipes  for  quick  breads, 
and  similar  substitutions  should  •he 
remembered  when  corn  is  especially 
(heap  or  abundant  (pp.  11-15).  Many 
of  the  corn  breads  are  prepared  with 
milk  and  egjrs,  which  render  them  more 
nearly  complete  f(X)ds  than  breads 
made  principally  of  flour  or  meal. 

The  way  in  wliich  corn  or  any  otlier 
cereal  is  prepared  may  change  the  food 

,   value  more  or  less.      Cornstarch  and 

;   corn  oil,  each  of  which  represents  only 

I   one  of  the  nutrients  found  in  the  whole 

1    grain,  of  course  differ  from  the  whole 

1  grain  in  food  value  as  well  as  in  ap- 
pearance and  use.  The  amount  of  the 
^kin  and  germ  (fig.  1)  that  is  removed 

when  the  grain  is  ground  into  hominy,  meal,  or  flour  also  makes  the 
1  roducts  differ  in  their  value  to  the  body. 

When  the  skin  or  bran  is  left  in,  the  product  contains  more  of  the 
mineral  substances  needed  by  the  body,  a  trifle  more  protein,  and 
more  of  vitamin  B.  It  also  contains  much  more  cellulose.  This  may 
be  helpful  in  counteracting  constipation,  but  it  may  lessen  the 
amount  of  nutrients  which  the  body  digests  and  utilizes.  The 
rough  particles  of  the  cellulose  may  injure  the  delicate  lining  of  the 
digestive  tract  of  babies  and  persons  suffering  from  certain  disorders, 
though  they  are  not  harmful  to  normal  persons. 

The  germ  contains  most  of  the  fat  of  the  grain,  and  in  or  around  it 
is  found  the  vitamin  A.     Removing  it  therefore  decreases  the  food 

^  yalue  of  the  product.  Unfortunately  the  genn  is  the  part  of  the 
grain  that  spoils  first,  so  that  retaining  the  genn  lessens  the  keeping 
quality  of  the  product. 

Removing  the  skin  and  the  germ  thus  has  both  advantages  and  dis- 
advantages.    If  the  product  can  be  used  soon  after  grinding  or  if 


Fi«;.  1. — Diagrammatic  Kection  of  a 
grain  of  corn  :  a,  SItiii  ;  b,  germ  ; 
c,   endosperm. 
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the  diet  is  poor  in  animal  foods,  fruits,  and  vegetables,  it  may  be 
wise  to  choose  the  preparations  that  contain  all  parts  of  the  grain. 
If  the  product  must  be  kept  for  a  long  time  and  if  the  diet  is  fairly- 
varied,  the  decorticated,  degermed  products  may  be  preferred. 

The  varieties  of  corn  commonly  used  for  making  hominy,  meals, 
and  breakfast  cereals  are  similar  in  composition,  though  they  may 
differ  in  flavor  and  appearance.  White  com  is,  as  a  rule,  milder  in 
flavor  than  yellow.  The  preference  for  one  sort  or  another  is  largely 
personal  or  local.  White  corn  is  preferred  generally  in  the  South- 
eastern States  and  in  some  parts  of  New  England,  and  yellow 
through  the  Northern  States  as  a  whole,  while  the  blue,  black,  and 
red  varieties  have  always  been  used  in  parts  of  the  Southwest  where 
Mexican  influence  is  marked. 

Whatever  variety  is  chosen,  only  clean,  sound,  properly  stored  com 
should  be  used  for  human  food.  It  is  impossible  to  get  a  good  product 
from  grain  that  has  been  kept  in  damp,  rat-ridden  cribs.  New  com 
is  better  than  old  for  meal  and  hominy. 

Com  and  the  other  common  cereals  are  wholesome  foods,  and  one 
kind  of  grain  is  about  as  easily  and  thoroughly  digested  as  another  by 
normal  persons.  The  fineness  of  grinding  and  the  removal  of  the 
coarse  parts  of  the  skin  or  bran  make  some  difference  in  the  digesti- 
bility, as  has  just  been  shown,  but  not  enough  to  be  very  important 
to  a  healthy  person.  Cooking  the  cereals  undoubtedly  makes  them 
more  easily  and  quickly  digested  by  softening  them  and  giving  the 
digestive  juices  a  better  chance  to  act  on  the  nutrients,  and  it  also 
makes  them  more  palatable  to  most  persons.  It  was  formerly  sup- 
posed that  uncooked  starch  was  not  digested,  but  recent  experiments 
have  proved  that  it  is  digested  by  normal  adults,  the  completeness  of 
digestion  depending  apparently  on  the  size  of  the  starch  granulea 
Corn  and  rice  starch,  for  example,  were  found  to  be  as  completely  di- 
gested raw  as  cooked,  but  the  raw  potato  starch,  which  was  much 
more  coarsely  grained,  was  less  thoroughly  digested  than  the  cooked. 

The  disease  known  as  pellagra  was  formerly  supposed  to  be  caused 
by  a  sort  of  poisoning  due  to  corn  or  to  a  fungus  growing  in  spoiled 
corn,  but  this  has  been  completely  disproved.  The  reason  why  the 
theory  was  ever  set  up  is  that  the  disease  was  first  studied  in  south- 
ern Europe  among  people  who  lived  almost  exclusively  on  corn.  Pel- 
lagra is  now  believed  to  be  largely,  if  not  entirely,  caused  by  re- 
stricted diets  which  do  not  supply  all  the  necessary  food  ingredients, 
particularly  by  those  which  furnish  little  or  no  flesh  foods,  eggs, 
dairy  products,  fresh  vegetables,  or  fruits.  The  best  way  to  guard 
against  it  is  to  try  to  use  these  foods  freely.  If  they  are  hard  to  se- 
cure in  abundance  it  is  wise  to  choose  "old-process"  corn  meal  (see 
p.  7),  whole- wheat  flour,  and  unpolished  rice  rather  than  the  prepa- 
rations from  which  the  skin  and  germ  of  the  grain  have  been  more 
completely  removed. 

Corn,  like  rice,  is  often  served  as  a  vegetable  with  meat  in  the  place 
of  such  starchy  vegetables  as  potatoes,  sweet  potatoes,  and  beans. 
These  cereals  are  rather  similar  to  these  vegetables  as  a  source  of 
protein  and  energy,  but  are  not  as  good  a  source  of  mineral  matters 
and  vitamins  as  are  most  vegetables  and  fruits.  Consequently,  when 
com  takes  the  place  of  a  vegetable  one  should  make  sure  that  the  diet 
includes  a  sufficient  amount  of  other  vegetables  or  fruit.    The  chem- 
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ical  composition  of  the  corn  kernel  an<l  of  a  variety  of  corn  products 
is  piven  in  the  foHowinjr  tahle,  which  also  includes  some  other  cereals 
and  ve<retahle  foods  for  com]iarison.  In  stu<lyinj;  the  figures  in  this 
table  it  should  be  remembered  that  they  do  not  show  either  the  vita- 
mins furnished  by  the  different  materials  nor  how  completely  the 
protein  from  the  various  foods  meets  the  needs  of  the  body. 

Componiiion  and  energy  value  of  corn,  com  product*,  and  other  food  materials. 


Food  mfttorUds. 


I. 

Corn,  hrrakfMt  food,  (lake  and  parched. 
Com  meal: 

Old  process,  unbolted 

Old  prooess,  bolted 

New  process  or  grmnuUr 

__    New  process  or  granular,  boiled 

^Kooarse 

^PFiae. 

^^  Lye  or  hulled  com 

Boiled 

Com  flour 

Cornstarch 

Com  sirup  (glucose) 

Com  oil 

Pop  corn 

Topped  corn. 

Sweot  corn: 

On  cob 

Edible  portion. 

Canned 

Oats,  whole  grain.. 


Rice,  whole  grain. . . 
Wheat,  whole  grain 
Wheat  flour,  white 


Wheat  breaA,  white 

Potatoes: 

White,  as  purchased. . . 

White,  ediUe  portion.. 

White,  boiled 


EK 


Sweet,  edible  portion 


Revise. 


Per 
cent. 


6L0 


2ao 
'aao' 


Water. 


Per 
cent. 
ia8 
7.S 

12.0 
12.0 
12.5 
8&ft 

las 

11.0 
741 
70.3 
12.8 


10.0 


ia7 

4.3 

29.4 
7&4 
7ft.  1 
ILO 
12.0 

lae 

12.0 
3&3 

62.8 
78.3 
75.5 
55.2 
69.0 


Pro- 
tein. 


Per 
cent. 

lao 
lai 

8.7 
&9 
9.2 
1.5 


9.4 
2.3 
2.2 
7.1 


11.2 

ia7 

1.2 
3.1 
2.8 
1L8 
8.0 
12.2 
11.4 
9.2 

L8 
2.2 
2.5 
1.4 
1.8 


Fat. 


Per 
cent. 
4.3 
L8 

47 
49 
L9 
.3 

.5 
.7 
.9 
.2 
1.3 


loao 

5.2 
5.0 

.4 
1.1 
L2 
5.0 
2.0 
L7 
LO 
L3 

.1 
.1 
.1 
.6 

.7 


Carbo- 

hv- 
drate. 


Per 

cent. 
73,4 

78.4 

73.3 
73.2 
75.4 
12.6 

80.1 
78.6 
22.2 
17.8 
78.4 

9ao 

83.5 


71.4 

78.7 

7.7 
19.7 
19.0 
60.2 
77.0 
73.7 
75.1 
53.1 

147 

18.4 
2a9 
21.9 
27.4 


Min- 
eral 
matter, 


Per 
cent. 
1.6 
2.4 

L8 
LO 
LO 
.1 

.3 
.3 
.6 
.5 
.6 


.5 


L5 
L3 


.7 
.9 
3.0 
LO 
L8 
.5 
LI 


LO 
LO 
.9 
Li 


Enerjfv 

value 

per 

pound. 


Calo- 

riet. 
1,690 
1,6S0 

1,680 

1,690 

1,615 

270 

1,62.'> 
1,625 
480 
370 
1,605 
1,635 
1,515 
4,085 
1,710 


ISO 
460 
445 
1,675 
1,62.5 
1,63() 
1,610 
1,185 

305 
380 
430 
445 
560 


CORN  MEAL. 

Corn  meal  is  the  form  in  which  com  is  perhaps  most  commonly 
used  for  human  food.  In  primitive  times  it  was  ground  with  stones 
by  pounding  and  crushing  the  dry,  ripe  erain  in  a  hollow  log  (fig.  2) 
or  on  a  flat  or  hollowed  stone.  Gradually  mills  were  developed,  at 
first  turned  by  hand  and  later  by  water  power.  Gradually  also 
methods  of  winnowing  and  sifting  or  bolting  were  improved  so  that 
more  or  less  of  the  skin  and  germ  could  be  removed. 

Xowadays  there  are  two  general  ways  of  grinding  corn  meal,  one 
sometimes  called  ^^ old  process"  and  the  other  ''new  process." 

"  Old-process  "  meal  is  also  known  as  "  water  ground,"  because  the 
mills  in  which  it  used  to  be  made  were  run  by  water  power.  Small 
water-turned  mills  are  still  to  be  found  here  and  there  through  the 
Southeastern  States,  but  this  type  of  meal  is  now  also  made  in 
large  modern  mills  equipped  with  electricity  and  elaborate  devices 
for  cleaninor  and  bolting.  A  better  name  would  be  "  stone  ground," 
for  in  all  "old-process"  mills  the  corn  is  crushed  between  stones. 
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White  corn  is  most  commonly  used.    The  skin  and  germ  are  not 
moved  before  grinding,  and  although  more  or  less  of  them  are  bolt( 


Tig. 


A  primitive  implement  used  by  tlie  American  Indians  and  early  colonist? 
paring  hominy  and  corn  meal. 


out,  some  of  the  skin  and  a  large  proportion  of  the  germ  remain 
the  finished  meal,  even  in  the  most  finely  ground.  The  method 
grinding  makes  stone-ground  meal  feel  soft  to  the  touch.    The  pri 
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ence  of  the  jrerm  <rives  it  what  many  consider  a  richer  flavor.  This 
type  of  meal  can  not  be  kept  in«letinitely.  and  is  chiefly  siip])lied  by 
local  mills  rather  than  from  larire  distributin«r  centers.  In  parts  of 
the  South  people  still  take  their  hoine-<2:rown  corn  to  the  near-by 
mill  and  brin«r  away  freshly  jrround  mealor  hominy. 

*' Xc\v-l)rocess  "  meal  is  jrroun(n)etween  steel  rollers  or  steel  disks 
in  mills  provi<led  with  intricate  modern  equipment.  Both  white  and 
yellow  corn  are  nsed,  the  yellow  l)e'njr  more  common  in  the  North. 

During;  milliner  the  bran  and  irerm  are  broken  and  largely,  but  not 
entirely,  removed.  The  remainder  of  the  <rrain  is  then  used  to  n\ake 
hominy,  *rrits,  meal,  or  flour.  Very  little  of  the  skin  is  found  in 
these  products,  the  greater  part  ^oinp:  into  others  used  for  feed  an^l 
by  brewers.  "  New-process  '  corn  meal  fetds  drv  and  granular  when 
rubU'd  between  the  Hn^ers.  It  keeps  well  and  can  l)e  obtained  all 
over  the  country  e.xcept  where  the  old-fashioned  meal  is  still  pre- 
ferred. , 

These  differences  in  the  types  of  corn  meal  make  it  hard  to  ^ive 
recipes  tiiat  will  produce  equally  good  i*esults  in  all  parts  of  the 
country.  Many  believe  that  the  granular,  "new-process"  meal 
usually  found  in  the  North  requires  more  and  longer  cooking  than 
the  "old-process"  meal,  popular  in  the  South.  For  breads  which  are 
made  with  baking  powder  or  eggs  or  in  which  corn  meal  is  mixed 
with  white  flour  the  two  kinds  of  corn  meal  may  be  treated  in  much 
the  same  way,  but  for  waffles,  doughnuts,  and  some  kinds  of  bread 
the  granular* meal  should  be  softened  by  scalding  before  it  is  mixed 
into  a  batter. 

Each  locality  where  corn  is  used  in  large  amounts  seems  to  have 
ANorked  out  its  own  peculiar  dishes. 

The  southern  cook  made  hoecake  or  corn  pone  by  mixing  corn 
meal  and  water  and  sometimes  a  little  fat  into  a  dough  and  cooked 
it  on  a  board  l)efore  an  open  fire  or  baked  it  in  the  oven.  The  early 
New  Englander  made  similar  cakes,  which,  when  baked  before  the 
fire,  were  sometimes  basted  with  cream  to  make  them  richer.  Tlie 
New  Englander  also  had  his  "  hasty  pudding,"  made  by  cooking 
corn  meal  in  a  large  quantity  of  water — a  very  common  article  of 
diet.  This  was  made  thick  enough  so  it  could  be  eaten  as  a  mush 
with  milk  when  hot  and  fried  in  slices  when  cold.  The  American 
Indians  made  many  kinds  of  corn  bread  and  often  mixed  meats, 
peppers,  or  other  food  materials  with  the  dough. 

Besides  these  simple  dishes,  various  peoples  have  worked  out 
combinations  of  corn  meal  with  foods  differing  from  it  widely  in 
composition.  In  many  cases  the  materials  added  furnish  the  neces- 
sary food  ingredients  that  are  lacking  in  the  corn.  For  example, 
almost  every  locality  which  uses  corn  meal  in  large  amounts  has  a 
characteristic  dish  in  which  it  is  usecj  with  milk,  cheese,  meat,  or 
other  foods  that  supply  more  adequate  protein  than  does  the  corn. 
Probably  the  best-known  dishes  of  this  kind  in  the  United  States 
are  the  'mush  and  milk  of  the  earlier  settlers  of  New  England  and 
the  hoecake  and  buttermilk  of  the  South.  "  Stamp  and  go."  a 
favorite  dish  among  the  natives  of  Jamaica,  is  made  up  of  salt  fish, 
lard,  and  corn  meal  (for  a  similar  dish,  see  the  recipe  for  corn-meal 
fisli  balls  on  p.  16).  and  has  a  nutritive  value  like  that  of  scrapple 
(see  p.  15).  The  use  of  cheese,  which  consists  chiefly  of  an  excellent 
I90r>0"— 23 2 
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form  of  fat  and  protein,  with  polenta  (see  below),  may  be  considered 
an  instinctive  attempt  by  the  Italians  to  satisfy  the  physiological 
food  requirement  by  means  of  a  single  dish. 

Most  of  the  dishes  mentioned  above  had  their  origin  where  life  was 
simple  and  where  few  dishes  were  served  at  a  meal.  In  most  Ameri- 
can homes  of  the  present,  meals  consist  not  of  one  but  of  several 
dishes,  and  there  is  a  considerable  variety  of  food  materials  used  in 
the  course  of  a  day  or  a  week.  When  the  protein  foods  and  the  fruits 
and  vegetables  are  represented  sufficiently  in  other  dishes  there  is, 
of  course,  no  necessity  for  providing  these  in  the  same  dish  with  the 
corn  meal. 

Suggestions  and  recipes  for  using  corn  meal  in  various  ways  are 
given  beyond.  It  should  also  be  remembered  that  corn  meal  may  be 
substituted  for  all  or  part  of  the  wheat  flour  in  many  recipes  for 
quick  breads,  muffins,  griddlecakes,  and  cookies,  using  a  scant  cup 
of  meal  in  place  of  a  level  cup  of  flour,  baking  more  slowly  and 
longer,  and  dropping  rather  than  rolling  out  biscuit. 

CORN-MEAL  MUSH. 

Corn-meal  mush  is  made  by  cooking  the  meal  in  salted  water.  To  produce  a 
satisfactory  flavor  it  should  reach  the  boiling  point  at  some  time  during  the 
cooking.  An  old  method  is  to  allow  the  water  to  come  to  the  boiling  point  and 
to  add  the  meal  slowly,  stirring  constantly.  The  objections  to  this  are  that 
there  is  considerable  danger  that  the  mush  will  become  lumpy  and  that  it  is 
often  unpleasant  for  the  cook  to  stand  over  a  hot  stove  and  stir  the  mixture 
sufficiently  to  make  it  smooth.    A  better  method,  therefore,  is  the  following: 

Put  the  corn  meal,  cold  water,  and  salt  together  in  the  top  of  a  double  boiler. 
No  stirring  is  necessary.  Put  the  top  of  the  double  boiler  into  the  lower  part 
and  allow  the  nnish  to  heat  slowly,  cooking  half  an  hour,  or  longer,  if  convenient. 
Many  people  cook  it  as  long  as  four  hours.     For  each  cup  of  meal  allow  from 

1  to  14  level  teaspoons  of  salt  and  from  3i  to  4i  cups  of  water,  depending  on 
the  length  of  cooking.  Milk  may  be  added  in  place  of  part  or  all  of  the  water. 
Just  before  serving  remove  the  top  of  the  double  boiler  from  the  lower  part  and 
boil  the  mush  for  two  or  three  minutes.  In  boiling  it  at  this  time  there  is  no 
danger  that  it  will  lump. 

This  general  method,  though  seldom  the  same  proportion  of  water  to  meal, 
may  be  followed  whenever  cooked  corn  meal  is  to  be  used  in  the  dough  or 
batter  for  bread,  doughnuts,  or  other  disbes.  In  these  cases,  however,  the 
final  boiling  is  not  necessary,  for  the  meal  is  sufficiently  heated  later. 

POLENTA. 

This  dish,  which  is  common  in  Italy,  differs  little,  except  in  name,  from 
corn-meal  mush,  though  it  is  served  in  very  different  ways.  Sometimes  cheese 
is  added  during  the  cooking.  Polenta  is  often  reheated  either  with  tomato 
sauce  or  a  meat  gravy  left  over  from  a  meal,  or  with  a  meat  gravy  made  from 
a  small  amount  of  meat  bought  for  the  purpose,  or  with  half  tomato  sauce  and 
half  meat  gravy.  In  any  case,  the  dish  is  improved  by  sprinkling  the  cooked 
polenta  with  cheese.  When  the  polenta  is  to  be  reheated  in  gravy,  it  is  well 
to  cut  it  into  small  pieces  in  order  that  the  gravy  may  be  well  distributed 
through  the  dish. 

SAUCES    FOR   POLENTA. 
TOMATO    SAUCE. 

2  tablespoons  butter.  I  1  cup  thick  strained  tomato  juice. 
2  tablespoons  flour.  |  Salt  and  pepper. 

Melt  the  butter;  cook  the  flour  thoroughly  in  it;  add  the  tomato  juice  and 
seasonings;  and  cook  until  smooth,  stirring  constantly. 


Corn  and  Its  Usfs  as  Food. 


11 


S  VVOKV      SAUfK. 

i:iK.-  2  oimces  of  saii  imuk.  luifon,  or  snnsnpe.  If  bacon  or  iM.ik  is  umu, 
cut  it  Into  small  pitnvs.  Hent  until  crisp  but  not  burned.  In  the  fat  which 
separates  out  from  the  meat,  cook  a  small  amount,  of  finely  cjioppeti  onion  and 
red  or  fircen  iH'pi)er,  l>elnK  careful  not  to  burn  them.  Add  1  cup  of  thi<-k  tomato 
Juice  or  a  larger  amount  of  uncooketi  Juice,  nud  cook  tl»e  ndxture  until  it  is 
re«lu<-e<l  to  a  cupful.  Season  with  salt.  To  this  sauce  cai>ers.  mushrooms,  or 
finely  chopi>ed  pickle  may  !)e  added. 

PRIED   CORN-MEAL   MUSH. 

The  custonj  of  packing;  hasty  pudding  in  pranite  pans,  cutting  it  into  slices, 
and  frying  it  is  too  conunon  to  call  for  sp«»clail  mention  here.  A  less  common 
meth(Hl  in  this  country  is  that -employed  In  Italy,  where  polenta  is  usually 
spread  out  in  thin  layers  on  a  board  and  cut  Into  small  blocks.  These  blocks 
are  egged  an»l  crumbeil.  and  fried  In  deep  fat.  Another  method  Is  to  mix  corn 
menl  In  three  times  Its  volume  of  water  and  to  cook  It  in  wnter  only  long 
enough  to  form  a  mush,  and  to  complete  the  cooking  by  frying  tlie  nmsh  in 
butter  or  other  fat.  This  Is  not  so  stiff  as  ordinary  fried  corn-meal  nuish.  and 
has  the  advantage  of  requiring  a  shorter  tirae  for  its  preparation,  as  the  tem- 
perature of  fut  suitable  for  frying  is  far  greater  than  that  of  boiling  water. 

BAKED   CORN-MEAL  MUSH. 

When  corn-meal  mush  Is  partly  done,  pour  It  into  shallow  i)Mns,  making  a 
layer  not  more  than  2  Inches  thick,  and  cook  In  an  oven  until  It  Is  well  browned. 

BUTTERMILK   CORN-MEAL  MUSH. 

hite  corn  meal  cooke<l  In  buttermilk  makes  a  dish  which  resembles  cottage 

se  in  flavor.     It  may  be  eaten  hot,  but  Is  especially  palatable  when  serveil 

Cdld  with  cream.     For  this  puri>os«  it  Is  sometimes  molde<l   in  cups.     In 

ing  it,  allow  1  part  of  corn  meal  to  G  parts  of  buttermilk  and  1  teaspoon  of 

salt  to  each  cup  of  meal. 

CORN-MEAL  MUSH   WITH   CHEESE. 

For  this  dish  yellow  corn  meal  Is  generally  used,  and  the  cheese  may  be 
added  Just  before  the  mush  is  taken  from  the  fire.  For  a  mush  made  with 
1  cup  of  yellow  corn  meal  the  usual  allowance  is  one-lialf  cup,  or  2  ounces,  of 
grated  cheese.  There  is.  however,  no  limit  to  the  quantity  of  cheese  which  can 
be  added,  and  the  addition  of  the  cheese  tends  to  make  not  only  a  more  highly 
nitrogenous  and  nourishing  dish  but  also  one  which  can  be  eaten  without  the 
addition  of  butter  or  cream.  Like  the  ordinary  corn-meal  mush,  it  is  often  fried 
either  in  deep  fat,  after  having  been  egged  and  crumbed,  or  in  a  small  amount 
)f  fat,  or  baked. 

CORN-MEAL  BREADS. 
CORN   PONE. 


I  cups  corn  meal.  J  cup  w'heat  flour. 

h  cup  water  1  teasjjoon  salt. 

I  cup  sour  milk  or  buttermilk.  1  tablespoon  sugar. 

[  teaspoon  soda.  2  teaspoons  baking  powder. 

Either  pour  the  water  and  milk  over  the  com  meal  in  a  double  boiler  and 
?ook  a  few  moments  or  boil  the  water  and  pour  it  over  the  corn  meal ;  then  add 
:he  buttermilk.  Sift  together  the  flour,  salt,  sugar,  baking  powder,  and  soda 
md  add  to  the  corn  meal  when  it  is  cool.  The  mixture  should  be  .lust  stiff 
enough  to  make  into  cakes  or  "  pones."  If  it  is  stiffer  than  this,  add  a  little 
.vater.  Form  into  cakes  and  place  in  a  hot,  well-greased  pan  and  bake  in  a  hot 
)ven  until  brown.  The  cakes  should  be  handled  lightly  and  not  pressed  down 
ifter  they  have  been  placed  in  the  pan. 
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CRACKLING   BREAD. 

For  each  cup  of  corn  meal  allow  three-fourths  teaspoon  salt  and  half  a  cup 
of  cracklings,  the  crisp  brown  particles  that  are  left  after  lard  is  rendered.  If 
the  cracklings  contain  a  great  deal  of  fat,  place  them  while  warm  in  a  piece  of 
cheesecloth  and  squeeze  out  part  of  the  fat.  Pour  boiling  water  over  the  meal 
till  it  is  of  such  consistency  that  it  can  be  mashed  with  the  hand.  Add  the 
cracklings,  shape  into  cakes,  and  bake. 


CRISP    CORN-MEAL    CAKE. 


3  cups  milk. 
1  teaspoon  salt. 


1*  cups  corn  meal. 


:Mix  the  ingredients  and  spread  on  shallow  buttered  pans  to  a  depth  of  about 
one-fourth  of  an  inch.     Bake  in  a  moderate  oven  until  crisp. 
This  will  serve  6  persons. 


SOUTH  CAROLINA  YEAST  CORN  BREAD. 


li  quarts  of  fine  corn  meal. 
2J  quarts  wheat  flour. 

or 
2^  quarts  fine  corn  meal. 


1^  quarts  wheat  flour. 

2  teaspoons  salt 

1  pint  mashed  sweet  potatoes. 

1  cake  yeast,  dry  or  compressed. 


Mix  1  pint  each  of  the 
corn  meal  and  the  flour 
and  add  warm  water 
enough  to  form  a  stiff 
batter.  Add  the  yeast 
cake,  mixed  with  a 
small  amount  of  water. 
Keep  this  sponge  in  a 
warm  place  until  it  be- 
comes light.  Scald  the 
remaining  meal  with 
water,  and  as  soon  as 
it  is  cool  enough  add  it 
to  the  sponge,  with  the 
flour,  potatoes,  and  salt. 
The  dough  should  be 
just  thick  enough  to 
knead  without  danger 
of  it  sticking  to  the 
board.  Experience  will 
teach  how  much  water 
to  use  to  secure  this  end.  Knead  well  and  put  in  a  warm  place  to  rise.  When 
it  is  light,  form  into  loaves,  put  into  bread  pans,  and  let  it  rise  until  its  volume 
is  doubled.     Bake  in  a  moderate  oven. 


Fig.    3.— Risen 


bread    in    which    wheat 
replaced  by  corn  meal. 


flour    was    partly 


RAISED   CORN-MEAL  MUFFINS. 


1  cup  scalded  milk. 

3  tablespoons  butter  or  other  fat. 

4  tablesi30ons  sugar. 
1  teaspoon  salt. 


i  yeast  cake. 

I  cup  lukewarm  water. 

1  cup  corn  meal, 

li  cups  wheat  flour. 


Add  the  shortening,  sugar,  and  salt  to  the  milk.  When  lukewarm  add  the 
yeast  softened  in  the  water,  the  corn  meal,  and  the  flour.  Beat  well ;  lest  rise 
over  night.  Beat  well  and  half  fill  greased  mufl!in  rings.  Let  rise  until  nearly 
double  and  bake  in  a  hot  oven  for  half  an  hour. 

This  makes  12  muffins. 


BOSTON   BROWN   BREAD. 


1  cup  corn  meal. 

1  cup  rye  meal. 

1  cup  graham  flour. 

24  teaspoons  soda. 

4  teaspoons  baking  powder. 


1  teaspoon  salt. 
J  cup  molasses. 

2  cups  sour  milk,  or 
If  cups  sweet  milk. 
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Mix  nml  sift  the  t\vy  in;:rt»<lJonts  ami  jhM  tlu'  iiiohisst's  ami  milk.  Beat  thor- 
oughly ami  stt'am  3i  hours  In  woll-huttortMl  <H)Vor(Ml  uiohls.  Romovr  tlu»  covtn's 
and  hMk«»  the  hrnul  Jonsr  enough  to  dry  the  top. 

This  may  he  made  also  with  li  (Mips  wu-h  of  corn  meal  an«l  rye  meal  and  no 
fcrnham  tlour.  A  cup  of  s«h»<1»'<I  nv<\  v|ii.>.i.|..,i  rni^iiiw  .ir  niim..s;  ,„•  ;)  ,.np  of 
Zante  rurrants  may  l>e  addcnl. 

This  serxc's  S  |iers«»ns. 

SOUR.KILK   CORN  BREAD. 


2  nipH  ciim  rnenl. 

2  cupH  sour  ndlk. 

2  tahlesfHWins  hutter. 

2  tahlesi>oons  supir.  white  or  hrown. 


1|  ten  spoons  snlt. 
2  egffs. 

1   tensp4Min  soda. 

1   tnhlesiKK»n  <old    water 


There  are  two  wn.vs  of  niixinc  this  bread,  and  also  th<tso  in  the  four  follow- 
ing; rei'liH's.  all  ofwhirh  in<iud«'  milk  and  e;;;;s.  Ily  tln'  tirst  method  the  meal, 
milk.  salt,  hutter.  and  supir  are  «'<M»k«Mi  in  a  douhle  hoiler  for  nhout  10  minutes. 
When  the  mixture  is  coal  the  e>:;:s,  well  b«>aten,  are  ndd«Hl,  and  the  s<Mln,dlssolve<l 
in  the  water.  .  By  the  other  metlMKl  all  the  <lry  in;;redients.  includin;;  the  so«h». 
are  ndx(Hi  together,  and  then  the  w»ur  ndlk  and  eggs  well  heaten  an«l  the  hutter 
are  a(hle<l.  If  the  .^ecimd  method  la  followetl  the  cold  water  Is  not  neede<T. 
The  hread  sliouhi  he  hakeil  in  a  shallow  Iron  or  granite  pan  f(»r  nhout  30 
ndnutes. 

Since  the  bread  made  by^tiie  first  method  is  of  niueh  better  texture,  that 
method  Is  to  he  preferretl  exe<»iit  In  cases  where  1'  ere  is  not  time  for  the  ne<'es- 
iiary  heat'ng  jtnd  ("oollnj:  of  the  meal. 

Butterndlk  may  l>e  substitute*!  for  the  sour  ndlk.  in  which  case  the  hutter 
should  Ih'  increases!  slightly;  (»r  w>ur  cream  may  Im'  used  and  the  hutler  oudtte<l. 

This  siM-ves  (t  persons. 

SPIDER   CORN   BREAD. 


3  teasi>oons  baking  powder 

1  teasi)oon  salt. 

2  eggs. 

2  tablespoons  hutter. 


li  cups  com  meaL 
2  cups  sour  ndlk  and 
1  teasi>oon  stwhi ; 

or. 
If  cups  sweet  milk  and 

Mix  as  in  the  prece<ling  recipe  save  that  the  fat  should  be  use<l  to  grease  an 
iron  spider.  Heat  the  spider,  pour  in  the  batter,  and  hake  on  the  middle  shelf 
of  a  hot  oven. 

SOUTHERN    CORN    MUFFINS. 

These  are  made  like  the  spider  corn  bread  in  the  preceding  recipe  save  that  2 
eui>s  of  com  meal  are  usetl  and  the  dough  placed  in  hot.  greased  iron  nmffin  i^ins 
and  baked  about  20  minutes  in  a  fairly  hot  oven. 


CUSTARD   CORN   CAKE. 


2  eggs. 

i  cup  sugar. 

1  teaspoon  so<la. 

1  teaspoon  salt. 

1  cup  sour  ndlk. 


1  cup  sweet  milk. 
Is  cups  corn  meal. 
J  cup  wheat  tiour. 

2  tahle,si>oons  hutter. 
1  cup  cream. 


Mix  nil  the  ingredients  but  the  cream  and  butter  as  directed  for  sour-milk 
corn  bread  ( see  above).  Melt  the  butter  in  a  deep  pan,  using  plenty  on  the  sides. 
Pour  in  the  hatter,  add  (without  stirring)  a  cui>  of  cream,  and  bake  20  to  30 
minutes.  W'lien  cooked  there  should  be  a  layer  of  custard  on  top  of  the  cake 
or  small  bits  of  custard  distributed  through  it. 

For  economy's  sake  milk  may  be  usetl  in  pl.ice  of  the  cream  in  this  recipe. 

This  serves  G  pers<ms. 

SPOON   CORN   BREAD. 


1  tablespoon  butter. 
1  teaspoon  salt. 


-  cups  water. 

1  cup  milk. 

1  cup  white  corn  meal. 

Mix  as  directed  for  sour-milk  corn  bread  (see  above).  Add  the  eggs  well  heaten 
and  the  orher  ingredients.  Beat  thoroughly  and  bake  in  a  well-greased  pan  for 
2.")  minutes  in  a  hot  oven.     Serve  from  the  same  dish  with  a  spoon. 

This  serves  6  persons. 
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SWEET-MILK    CORN    BREAD. 


1  teaspoon  salt. 

2  eggs. 

3  teaspoon 


baking  powder. 


2  cups  yellow  corn  meal. 

1  cup  wheat  flour. 

2  cups  milk, 
i  cup  sugar. 

Sift  together  the  corn  meal,  flour,  sugar,  salt,  and  baking  powder.  Add  the 
eggs  well  beaten  and  the  milk  and  bake  one-half  hour  in  a  moderate  oven. 

In  this  case,  as  in  the  recipe  for  sour-milk  corn  bread,  the  corn  meal  can  be 
cooked  for  a  short  time  with  the  milk  if  a  softer  bread  is  desired. 

This  serves  8  persons. 

CORN-MEAL  PUFFS,  GRIDDLECAKES,  AND  WAFFLES. 

The  peculiar  granular  consistency  of  corn  meal,  which  is  a  dis- 
advantage under  some  circumstances,  is  an  advantage  in  making 
such,  dishes  as  griddlecakes  and  waffles,  for  it  renders  them  very 
tender. 


CORN-MEAL   PUFFS. 


1  pint  milk. 

i  cup  corn  meal. 

4  tablespoons  sugar. 


i  teaspoon  salt. 

4  eggs. 

Grated  nutmeg  (if  desired). 


Cook  the  milk  and  meal  together  15  minutes  with  the  salt  and  sugar.    When 
cool  add  the  eggs  well  beaten.    Bake  in  cups.     Serve  with  stewed  fruit  or  jam. 
This  serves  6  persons. 

CORN-MEAL   FRITTERS. 

By  increasing  the  corn  meal  in  the  preceding  recipe  to  one-half  cup  the 
batter  is  made  stiff  enough  to  be  dropped  into  hot  fat  and  fried. 
This  serves  6  persons. 

CORN-MEAL   PANCAKES. 


li  cups  boiling  water, 
li  cups  milk. 

1  tablespoon  melted  butter. 
1  egg. 


2  cups  wheat  flour. 

i  cup  corn  meal. 

li  tablespoons  baking  powder. 

li  teaspoons  salt. 

i  cup  sugar. 

Add  the  meal  to  the  boiling  water  and  boil  5  minutes ;  turn  into  a  bowl,  add 
the  milk  and  remaining  dry  ingredients  mixed  and  sifted,  then  the  egg  well 
beaten,  and  butter.    Cook  on  a  greased  griddle. 

This  serves  6  persons. 

CORN   MEAL   AND   WHEAT   WAFFLES. 


li  tablespoons  baking  powder. 

li  teaspoons  salt. 

Yolks  2  eggs. 

Whites  2  eggs. 

2  tablespoons  melted  butter. 


li  cups  water. 

i  cup  white  corn  meal. 

li  cups  milk. 

3  cups  wheat  flour. 

3  tablespoons  sugar. 

Cook  the  meal  in  boiling  water  20  minutes ;  add  the  milk,  dry  ingredients 
mixed  and  sifted,  yolks  of  eggs  well  beaten,  butter,  and  whites  of  eggs  beaten 
stiff.  Cook  on  a  greased  waffle  iron.  These  waffles  are  often  considered  by 
most  persons  better  than  those  made  with  wheat  flour  only. 

This  serves  6  persons, 

CORN   MEAL  AND   RICE  WAFFLES. 


i  cup  corn  meal, 
i  cup  wheat  flour. 

1  cup  boiled  rice. 

2  eggs  well  beaten. 

Sift  together  the  flour,  soda,  and  salt, 
thoroughly. 

This  serves  6  persons. 


1  tablespoon  melted  hutter. 
i  teaspoon  soda. 
1  teaspoon  salt. 
1  cup  sour  milk. 

Add  the  other  ingredients  and  beat! 
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BUTTERMILK   WAFFLES. 


2  tablesi>oous  butter. , 
2  tea«ix>ous  siiU. 
li  teaspoons  sotla. 
Buttennilk  or  sotir  milk  enough  to 
make  a  thin  batter. 


8  cups  water. 
2  cups  corn  meal. 
2  cup8  wheat  tlour. 
1  cup  sweet  niilk. 
4  eggs. 

r<K)k  the  meal,  water,  salt,  and  butter  together  in  a  double  boiler  for  10 
minutes.  When  the  mush  is  cool  add  the  eggs,  beaten  separately  until  very 
light.  Sift  the  tlour  ami  smla  together.  Add  the  tlour  and  the  sweet  milk 
altenuitely  to  the  corn  mixture.  Finally  add  the  buttermilk.  This  mixture  la 
improved  by  standing  a  short  time. 

This  serves  10  persons. 

CORN  MEAL  AND  MEAT  DISHES. 

A  number  of  dishes  are  made  of  meat  or  fish  in  which  corn  meal 
imush  is  iisiul,  or  which  resemble  mush  in  some  particulars.    Recipes 
for  .such  dishes  follow : 

CORN.MEAL   MUSH   WITH   PORK. 


1  teaspoon  salt. 

i  teaspoon  powdere<l  sage. 

Water. 


I  pouml  lean  pork,  part  meat  and  part 

bone. 
I  cup  com  meal. 

Cook  the  pork  In  water  until  the  meat  can  be  remove<l  easily  from  the  bone. 
Remove  the  meat,  cool  the  broth,  and  remove  the  fat.  Reduce  the  broth  to 
ibout  a  quart,  or  add  water  enough  to  bring  it  up  to  this  amount,  and  cook  the 
x>m  meal  in  it.  AthI  the  meat  finely  chopped  and  the  seasonings.  Pack  in 
nranite  bread  tins.     Cut  into  8lic*es  and  fry.     Beef  may  t>e  used  in  the  same  way. 

This  serves  6  persons. 

SCRAPPLE. 

Scrapple  is  similar  to  the  prece<ling  dish  except  that  It  is  usually  made 
*rom  the  head  and  sometimes  the  liver  and  heart  of  the  hog.  The  Bureau  of 
knimal  Industry  gives  the  following  directions: 


i  pound  buckwheat  or  rye  flour. 

3  ounces  spices,  including  pepper,  sage, 

marjoram,  and  thyme  in  any  desired 

proportions. 


0  pounds  whole  hog  heads. 
\i  pounds  hog  livers  and  hearts. 
i  small  quantity  of  beef,  if  desire<l. 
!  pounds  com  meal,  yellow  or  mixe<1. 
pound  salt. 

Clean  the  heads  thoroughly,  removing  the  eyes  and  ear  tubes.     Split  the 

lead  lengthwise  and  remove  the  teeth  and  the  soft  bones  in  and  near  the 

las^I  cavities.     Place  the  heads  and  other  meat  in  a  large  kettle  with  a  liberal 

nantity  of  water  and  cook  until  the  meat  falls  off  the  bones.     Separate  the 

leat  and  soft  tissue  from. the  bones  and  pass  through  a  meat  grinder.     Strain 

he  liquid  in  which  the  meat  was  cooked  to  remove  the  small  pieces  of  bone, 

eturn  to  the  kettle  and  heat  to  the  boiling  point.     Then  slowly  add  the  meal 

nd   flour,  stirring  constantly.     Boil   and   stir  until    the   mass  becomes  thick. 

idd  the  salt,   spices,   and  chopped   meat,   and  boil   10  minntes  longer.     Pour 

.hile  still  hot  into  deep  wet  molds;  bread  pans  will  do.     Pour  2  to  4  table- 

poons  of  melted  lard  over  the  material  in  the  pans. 

The  scrapple  is  ready  for  u.«e  as  soon  as  it  has  cooled.     To  prepare  it  for 

le  table  it  is  usually  cut  into  slices  about  one-half  inch  thick,  dusted  with 

our.  cracker  dust,  or  dry  corn  meal,   fried   until   the   outside  is  crisp,   and 

9rved  hot.    Fried  apples  are  good  with  fried  scrapple. 


II 


ROAST  PORK  WITH  BATTER  PUDDING. 


dish  corresponding  to  the  Yorkshire  pudding  which  is  frequently  served 
ith  roast  beef  can  be  made  out  of  com  meal  to  serve  with  roast  pork. 

cup  corn  meal.  ]  *  teaspoon  salt, 

cup  milk.  1  2  eggs. 

Place  the  milk,  com  meal,  and  salt  in  the  top  of  a  double  boiler  and  cook 
bout  10  minutes,  or  until  the  meal  has  expanded  to  form  a  mixture.     After 
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the  mixture  has  cooled,  add  the  eggs,  well  beaten.    Grease  gem  tins  thoroughly, 
allowing  to  each  about  1  teaspoon   of  fat  from  the  roast  pork.     Bake  in   a 
moderate  oven,  basting  occasionally  with  the  drippings  of  the  pork. 
This  serves  4  persons. 

CORN-MEAL  FISH   BALLS. 

2  cups  cold  white  corn-meal  mush.         I  1  egg. 

1  cup  shredded  codfish.  |  1  tablespoon  butter. 

Pick  OA'er  the  codfish  and  soak  it  to  remove  salt,  if  necessary.  Combine 
the  ingredients  and  drop  by  spoonfuls  into  hot  fat.  Drain  on  porous  paper. 
These  codfish  balls  compare  very  favorably  in  taste  with  those  made  with 
potato  and  are  prepared  more  easily  and  quickly.  The  nmsh  must  be  as  dry 
as  possible. 

This  makes  12  fish  balls. 

CORN-MEAL  PUDDINGS  AND  CAKES. 
INDIAN   PUDDING. 


5  cups  milk. 

i  cup  corn  meal. 

i  cup  molasses. 


1  teaspoon  salt. 
1  teaspoon  ginger. 


Cook  milk  and  meal  in  a  double  boiler  20  minutes;  add  molasses,  salt,  am 
ginger;  pour  into  buttered  pudding  dish  and  bake  2  hours  in  slow  oven; 
serve    with   cream. 

This  serves  8  persons. 

CORN-MEAL   AND    FIG   PUDDING. 


1  cup  finely  chopped 

2  eggs. 

1  teaspoon  salt. 


1  cup  corn  meal. 
1  cup  molasses. 

6  cups  milk    (or  4  cups  of  milk  and 
2  cups  of  cream). 

Cook  the  corn  meal  with  4  cups  of  milk,  add  the  molasses,  figs,  and  salt. 
When  the  mixture  is  cool,  add  the  eggs  well  beaten.  Pour  into  a  buttered 
pudding  dish  and  bake  in  a  moderate  oven  for  3  hours  or  more.  When  partly 
cooked  add  the  remainder  of  the  milk  or  the  cream  without  stirring  the  pudd'ng. 

This  serves  8  or  10  persons. 

CORN-MEAL   AND   APPLE   PUDDING. 

For  the  figs  in  the  preceding  recipe  substitute  a  pint  of  finely  sliced  or 
chopped  sweet  apples. 

This  serves  8  or  10  persons. 

INDIAN-MEAL   DOUGHNUTS. 


f  cup  milk. 

li  cups  very  fine  white  corn  meal. 

11  cups  wheat  flour. 


2  eggs  well  Ceaten. 

1  teaspoon  cinnamon. 

2  teaspoons  baking  powder. 
1  level  teaspoon  salt. 


i  cup  butter, 
f  cup  sugar. 

Put  the  milk  and  meal  into  a  double  boiler  and  heat  together  for  about  10 
minutes.  Add  the  butter  and  sugar  to  the  meal.  Sift  together  the  wheat  flour, 
baking  powder,  cinnamon,  and  salt.  Add  these  and  the  eggs  to  the  meal.  Roll 
out  on  a  well-floured  board,  cut  into  the  desired  shapes,  fry  in  deep  fat,  drain, 
and  roll  in  powdered  sugar. 

This  makes  30  medium-sized  doughnuts. 


MOLASSES    CORN   QAKE. 


2  cups  yellow  corn  meal. 

1  cup  molasses. 
i  cup  sugar. 

2  tablespoons  butter. 
1  teaspoon  salt. 


1  cup  sour  milk. 
li  cups  sweet  milk. 
1  cup  wheat  flour. 
li  teaspoons  soda. 
1  egg. 
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Mix  the  first  seven  ingredients  in  a  double  boiltT  ami  cook  over  hot  water. 
i»ok  for  about  25  minutes  after  the  mixture  has  l>e<'ome  hot.  After  it  has 
i<ole<l  ad<l  the  wheat  flour  and  soda,  thoroughly  sifted  togefher.  and  the  egg 
.'II  beaten.     Hake  in  a  %liallow  tin. 

This  serves  6  persons. 

CORN-MEAL   GINGERBREAD. 

To  tlie  prece<linK  recipe  a<ld  li  teaspoons  ginger,  IJ  teaspoons  cinnamon,  and 
teasiMH)n  cloves,  sifting  tliem  with  the  fiour. 
This  senes  6  persons. 

FRUIT   GEMS. 


1  cup  milk. 

1  cup  raisins  or  currants. 

2  e«K6. 
1  tablespoon  flour  reserved  for  flouring 

currants  or  raisins. 


<up  com  meal. 

1  <up  wheat  flour. 
3  tea8iK>ons  baking  powder. 
6  tables]XM)n8  sugar. 

2  tabIesiKM>ns  melted  butter. 
1  teaspoon  salt. 

Mix  and  sift  the  dry  ingre<llent8 ;  add  the  milk  gradually,  the  eggs  well 
beaten,  meltetl  butter,  and   raisins,  which  have  been  floured.     Bake  in  a  hot 

I  yen  in  buttered  gem  pans  2.'5  minutes. 
^This  makes  V2  cakes. 
CORN  FLOUR. 
.  Corn  flour  is  corn  meal  ground  and  l>olted  until  it  is  as  fine  as 
rheat  flour.    It  is  used  in  considerable  quantities  by  bakers  and  as  a 
binder  "  in  sausage  making.    During  the  war  it  was  widely  sold  as  a 
rheat-flour  substitute  for  use  in  quick  breads,  cakes,  and  general 
rooking,  but  it  is  not  ordinarily  found  on  the  retail  market. 

Some  of  the  pancake  flours  on  the  market  contain  corn  flour  or 
line  corn  meal,  usually  mixed  with  flour  made  of  wheat,  rye,  barley,  or 
other  cereals.  They  may  also  contain  baking  powder  and  sometimes 
a  little  salt  and  sugar,  and  can  be  made  ready  for  the  griddle  merely 
'  y  mixing  with  liquid  as  directed  on  the  wrapper. 

In  England  the  term  "corn  flour"  refers  to  the  separated  starch 
which  in  this  country  is  called  cornstarch  (see  p.  3)  and  which  is 
used  for  thickening  sauces  and  puddings. 

HOMINY. 

There  are  several  kinds  of  hominy  on  the  market,  but  for  the  most 
part  they  differ  more  in  the  fineness  to  wliich  they  are  ground  than 
in  their  food  value.  The  names  by  which  the  different  kinds  are 
known  often  vary  with  the  locality,  so  that  it  is  sometimes  hard  to 
tell  which  is  referred  to. 

To  prepare  hominy  by  modern  methods  the  grain  is  soaked  enough 
to  soften  it  somewhat.  It  is  passed  through  a  machine  called  a 
degerminator,  which  breaks  the  grain  into  coarse  pieces  and  also 
loosens  the  bran  and  germ,  which  are  sifted  out.  The  coarsely  broken 
endosperm  then  is  dried  and  sold  as  hominy.  A\Tien  left  in  fairly 
large  pieces  it  is  often  known  as  samp  or  pearl  hominy ;  when  ground 
to  a  very  coarse  meal  it  is  called  hominy  grits.  Any  kind  of  hominy 
may  be  used  like  rice,  in  place  of  a  vegetable  or  for  a  breakfast 
cereal.    The  hominy  grits  may  also  be  used  in  puddings  and  cakes. 

Lye  hominy,  or  hulled  corn,  is  a  special  preparation  made  by  soak- 
ing the  whole  grain  in  wat^r  that  contains  lye,  or  sometimes  merely 
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a  bag  of  wood  ashes,  until  the  hulls  are  loosened  or  softened,  then 
washing  the  hulled  grains  in  clear  water  and  boiling.  Lye  hominy 
may  be  made  at  home  (see  p.  19)  or  it  may  be  bought  either  in  bulk 
or  canned.  It  has  a  distinctive  flavor  which  mkny  enjoy  and  is  used 
in  the  same  ways  as  other  coarse  hominy. 

The  recipes  that  follow  suggest  a  few  of  the  ways  in  which  hominy 
may  be  prepared. 

BOILED  COARSE  HOMINY  OR  SAMP. 

This  kind  of  hominy  requires  long  cooking.    It  may  oe  prepared  J 
in  a  fireless  cooker  or  in  a  double  boiler  on  the  back  of  the  stove.  "^ 
It  is  wise  to  cook  a  large  quantitj^  at  once,  as  it  does  not  spoil  easily 
if  kept  in  a  cool  place. 

Soak  1  cup  coarse  liominy  in  2  cups  water  for  6  hours  or  overnight.  If  a 
fireless  cooker  with  a  radiator  is  used,  add  6  cups  boiling  water  and  3  teaspoons 
salt  to  the  soaked  hominy  and  boil  over  the  fire  for  10  minutes,  pxit  in  the 
cooker  and  let  it  remain  there  for  8  to  12  hours.  If  there  is  no  radiator  in 
the  cooker,  the  hominy  should  be  cooked  over  the  fire  for  45  minutes,  and  it 
may  be  necessary  to  reheat  the  hominy  and  put  it  back  in  the  cooker  the  second 
time. 

If  the  hominy  is  cooked  in  a  double  boiler  more  water  may  be  needed,  or  a 
cup  of  milk  may  be  stirred  in  about  15  minutes  before  removing  from  the  fire. 
It  takes  5  or  6  hours  to  cook  the  coarse  hominy  in  a  double  boiler  and  about  2 
hours  directly  over  the  fire. 

When  used  in  place  of  a  vegetable  the  coarse  hominy  may  be  served 
plain  or  browned  in  a  little  fat. 

HOMINY   TURNOVER. 


2  well-beaten  eggs. 
1  tablespoon  fat. 


1  pint  cooked  coarse  hominy. 

1  cup  milk. 

1  teaspoon  salt. 

Mix  all  together.  Turn  into  a  frying  pan  in  wliich  the  fat  has  been  melted. 
Stir  until  hot  throughout.  Let  it  cook  until  golden  brown  on  the  bottom,  then 
fold  like  an  omelet  and  serve  on  a  hot  platter.  This  is  suitable  for  the  main 
dish  at  supper  or  luncheon. 

SCALLOPED   HOMINY. 

Arrange  in  a  baking  dish  alternate  layers  of  boiled  coarse  hominy  and  minced 
meat  or  fish  or  grated  cheese.  Pour  over  all  a  cup  of  white  sauce  and  bake  for 
30  minutes.    This  may  be  used  as  the  principal  part  of  the  meat  course. 

HOMINY  AND   BEAN    CAKES. 


i  cup  milk. 

1  tablespoon  fat. 

1  teaspoon  salt. 


1  cup  boiled  coarse  hominy. 
1  cup  cooked  red  kidney  beans. 
i  teaspoon  cayenne  pepper. 
i  tablespoon  cornstarch. 

Make  a  white  sauce  from  the  last  five  ingredients  by  melting  the  fat,  blend- 
ing it  with  the  cornstarch,  salt,  and  pepper,  adding  the  milk,  and.  cooking  until 
thickened.  Grind  the  hominy  and  beans  through  a  food  chopper,  mix  with  the 
white  sauce,  form  into  cakes,  and  brown  in  a  little  fat.  Such  cakes  may  take 
the  place  of  meat  occasionally. 

BOILED   HOMINY    GRITS. 

1  cup  hominy  grits.  I  2  teaspoons  salt. 

5  cups  water.  I 

Add  the  grits  slowly  to  the  salted  boiling  water.  Boil  10  minutes  over  fire, 
then  place  in  the  fireless  cooker  and  allow  to  remain  overnight,  or  cook  for  2 
hours  in  a  double  boiler. 
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^^Tbe  priis  jiui\  l-t-  iH.iiro<l  while  wnrin  into  a  dish  or  luoUls,  cooleil,  uiul  served 
witli  fruit  or  preserves  for  a  simple  dessert,  or  they  may  be  cooke<l  In  deep 
pjiiis,  sliciMl,  and   fried. 

HOMINY    MUFFINS. 


2  teaspoons  baking  powder. 

i  teaspoon  salt. 

I  tad)Ie8i>oon  melted  fat. 


1  cup  cold  iMiiletl  houiiuy  grits. 

1  cup  sweet  milk. 

legg. 

li  cups  corn  flour. 

Beat  the  adlk  and  egg  into  the  hominy  grits,  add  the  meltt»<l  fat  and  dry 
Ingreilients.     Mix   \v»  11   jind  bake  in  well-greastnl  mutlin  pans  for  30  nunutes. 
This  makes  12  muttlns. 

CORN    MEAL  AND    HOMINY    BREAD. 


1  tablespoon  melte<l  fat. 
1  teasiKNtn  baking  powder. 
i  teasix)on  salt. 


1  <-up  corn  meal. 

1  cup  Ixdleil  hominy  grits. 

Icup  milk. 

legg. 

Beat  the  milk  ami  etrg  Into  the  hondny  grits,  ad<l  the  melted  fat  and  dry 
Ingre^lients,  and  mix  well. 

This  batter  nuiy  l>e  bakeil  In  a  gr»»a«ed  pan  and  8er^•ed  with  a  spoon  from 
the  dish  in  which  it  Is  bake<l  as  a  spoon  bread,  or  it  may  be  cooke<l  on  a 
gri<ldle  and  serveil  as  griddle  cakes. 

HOMINY    DATE   PUDDING. 

1  cup  hominy  grits.  I  h  cup  sugar. 

5  cups  milk  (skim  or  whole).  1  cup  choppe<l  st^nled  <lates. 

1  teaspoon  salt.  I  1  teaspoon  vanilla. 

Add  the  salt  and  hominy  grits  to  the  milk  and  cook  in  a  double  boiler  one 
hour.  Add  sweetening,  dates,  and  vanilla,  and  mix  well.  Partially  co<d  before 
serving. 

FRUIT   SCALLOP. 


]   tablespoon  sugar. 
1  tablespoon  butter. 


LYE  HOMINY  OR  HULLED  CORN. 


li  cups  cooked  hominy  grits. 
1  cup  stewe«l  apricots. 
i  cup  apricot  juice. 

Into  a  greased  baking  dish  place  first  a  layer  of  the  hominy  grits  which  have 
been  mixed  with  the  fruit  juice,  then  a  layer  of  the  fruit.  Rer)eat  until  dish 
is  nearly  full.  Dot  over  with  the  butter  an<l  sprinkle  with  1  tablespoon  of 
sugar  mixed  with  cinnamon.  Bake  until  brown.  Serve  hot  or  cold  with  sauce 
or  top  milk. 

Peaches,  pears,  and  other  fruits  may  be  used  Instead  of  apricots. 

I 

^EThis  is  easily  made  at  home  from  any  variety  of  white  or  yellow 
^Kit  or  flint  corn.  The  kinds  with  fairly  large  kernels  are  easier 
to  hull  than  those  with  small  kernels,  and  only  clean,  sound  ears 

I  should  be  used. 

!      The  hulls  and  germs  are  loosened  by  steeping  the  corn  in  a  lye 

I  solution,  rubbing  off  the  hulls,  then  washing  out  the  lye,  and  finally 
boiling  the  corn.  Sometimes  the  kernels  are  boiled  with  the  lye, 
but  cold  soaking  is  also  efficacious  and  gives  what  many  consider  a 
more   delicate  flavor.     The  Office  of  Cereal   Investigations  of  the 

{  Bureau  of  Plant  Industry  recommends  the  following  method : 

Dissolve  5  ounces  of  lye  (sodium  hydroxide  or  caustic  soda)  in  6  quarts  of 
cold  water.  Stir  in  5  quarts  of  corn  and  let  stand  15  hours.  Wash  thoroughly 
to  remove  the  lye  and  the  hulls ;  rubbing  the  hominy  in  a  cloth  bag  helps  to 
take  off  the  hulls.     When  tlie  washing  is  finished  the  hull  and  black  tip  should 
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be  off  and  the  kernel  should  look  clean.  The  slight  discoloration  which  the 
lye  causes  may  be  removed  by  soaking  the  hominy  overnight  in  water  to  which 
a  little  salt  has  been  added.  Cover  with  water  to  which  5  tablespoons  of 
salt  have  been  added  and  boil  in  a  covered  kettle  for  three  or  four  hours  or 
until  thoroughly  cooked,  making  sure  that  the  hominy  remains  covered  with 
water.  Changing  the  water  once  or  twice  during  the  cooking  will  lessen  the 
taste  of  lye.     Five  quarts  of  corn  will  make  from  15  to  20  quarts  of  lye  hominy. 

SPECIAL  BREAKFAST  PREPARATIONS. 

Aside  from  the  corn  meal  and  hominy  of  various  kinds  that  are 
commonly  used  as  breakfast  cereals,  there  are  on  the  market  other 
preparations  of  corn  intended  for  the  same  purpose.  These  are 
mostly  already  cooked  and  require  only  warming  up  to  make  them 
ready  to  serve.  Most  are  steam  cooked  and  roasted.  Some  are 
pressed  into  flakes,  and  others  are  treated  by  a  process  resembling 
shredding.  In  some  cases  malt  and  other  materials  are  added  to 
improve  the  flavor. 

These  goods  are  usually  sold  in  cartons  under  trade  names,  and 
the  net  weight  of  the  contents  is  given  on  the  wrapper,  as  required 


An  ancient  Peruvian  corn  popper.     A,  top  ;  B,  bottom. 


by  law.  They  are  clean  and  often  very  convenient,  but  their  price 
is  naturally  higher  than  that  of  the  plain  meal  or  hominy.  Whether 
thfe  variety  they  offer  and  the  ease  with  which  they  can  be  served 
are  worth  the  extra  cost  each  housekeeper  must  decide  according  to 
her  individual  circumstances. 

POP  CORN. 

Though  corn  meal  is  now  used  in  other  parts  of  the  world,  pop 
corn  seems  still  to  be  a  peculiarly  American  product.  White,  fluffy 
kernels  of  popped  corn  have  been  found  among  prehistoric  Indian 
remains  in  South  America  and  also  specially  shaped  earthenware  im- 
plements (fig.  4)  with  a  depression  in  the  center  and  a  long  handle, 
evidently  the  equivalent  of  our  modern  corn  poppers.  In  olden  days 
in  this  country  the  grains  were  sometimes  thrown  on  the  hot  coals, 
where  they  burst  and  bounded  back  on  the  floor  for  the  children  to 
scramble  after.  The  varieties  of  corn  best  adapted  for  pop  corn, 
methods  of  cultivation,  poppers,  and  suggestions  for  making  such 
pop-corn  dainties  as  pop-corn  balls  are  described  in  another  bulletin 
of  this  series.^ 

Though  pop  corn  is  most  often  eaten  between  meals  and  as  a  sort 
of  food  accessory,  it  has  a  food  value  similar  to  that  of  the  same 

'  U.  S.  Dept.  Agr.,  Farmers'  Bui.  No.  553,  Pop  Corn  for  the  Home. 
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wei<rht  of  corn  prepared  in  oilier  ways.  It  makes  an  excellent 
breakfast  cereaJ  served  with  milk  or  cream,  and  is  so  used  in  many 
families.  It  is  hard  to  ima«^ine  a  better  supper  for  a  winter  Sunday 
at  home  than  corn   popi>e(l  over  the  open  fire   (fi*;.  5)    and  served 


Fi< 


-Popcoi-n  for  supper. 


hot  with  melted  butter  or  with  milk  and  a  little  salt,  and  perhaps 
with  apples  or  other  fruit  as  a  finish. 

The  recipes  which  follow  show  how  popped  corn  can  be  made  into 
wholesome  homemade  sweets  of  which  children  and  elders  are 
usually  very  fond. 
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CHOCOLATE  POP  CORN. 

2  cups  of  white  sugar.  I  2  ounces  of  chocolate. 

i  cup  of  corn  sirup.  I  1  cup  of  water. 

Put  these  ingredients  into  a  kettle  and  cool?;  them  until  the  sirup  hardens 
when  put  in  cold  water.  Pour  over  4  quarts  of  crisp,  freshly  popped  corn  and 
stir  well  to  insure  the  uniform  coating  of  the  kernels. 

SUGARED  POP  CORN. 

Make  a  sirup  by  boiling  together  2  cups  of  granulated  sugar  and  1  cup  of 
water.  Boil  until  the  sirup  strings  from  the  spoon  or  hardens  when  dropped 
into  cold  water.     Pour  over  6  quarts  of  freshly  popped  corn  and  stir  well. 

POP-CORN  BALLS. 

1  pint  of  sirup.  12  tablespoonfuls  of  butter. 

1  pint  of  sugar.  |  1  teaspoonful  of  vinegar. 

Cook  till  the  sirup  hardens  when  dropped  into  cold  water.  Remove  to  back 
of  stove  and  add  one-half  teaspoonful  of  soda  dissolved  in  a  tablespoonful  of 
hot  water  and  then  pour  the  hot  sirup  over  4  quarts  of  freshly  popped  corn, 
stirring  till  each  kernel  is  well  coated,  when  the  mixture  can  be  molded  into 
balls  or  into  any  desired  form. 

Maple  sirup  makes  light-colored  balls,  while  darker  ones  are  made  with 
New  Orleans  molasses. 

FRESH,  CANNED,  AND  DRIED  GREEN  CORN. 

The  half-ripe  ears  of  corn  make  a  very  favorite  vegetable  in  this 
country.  The  so-called  sweet  varieties,  which  contain  more  sugar 
and  less  starch  than  those  grown  primarily  for  making  meal  or 
hominy,  are  especially  prized  for  this  purpose  because  of  their  better 
flavor  and  more  delicate  texture,  but  the  other  varieties  are  some- 
times used  in  this  way. 

Green  corn,  like  many  other  vegetables,  is  at  its  best  when  freshly 
gathered.  Corn  on  the  cob  is  not  very  convenient  to  serve  or  eat, 
and  this  method  of  cooking  it  would  doubtless  have  been  abandoned 
long  ago  if  cutting  the  kernels  from  the  cob  before  cooking  did  not 
materially  modify  the  flavor.  The  most  convenient  way  of  cooking 
corn  on  the  cob  is  ordinarily  by  boiling,  but  in  old-fashioned  fire- 
places roasting  was  a  favorite  method.  This  still  survives  as  a 
common  household  practice  in  some  localities  and  also  in  camp-fire 
cookery. 

The  season  of  fresh  corn  is  more  nearly  limited  to  the  season 
of  maturity  in  a  given  region  than  that  of  almost  any  other  common 
vegetable,  for  it  can  not  be  stored  for  any  considerable  time  in  good 
condition,  even  with  modern  alppliances,  and  corn  grown  in  warm 
climates  and  shipped  long  distances  to  our  winter  markets  is  very 
expensive  and  rather  uncertain  as  to  its  quality.  Corn,  however, 
may  be  readily  canned  either  at  home  or  on  a  commercial  scale,  and 
when  this  is  properly  done  the  corn  retains  many  of  its  desirable? 
qualities.  It  is  not  surprising,  therefore,  to  find  thait  canned  corn 
is  one  of  the  most  popular  canned  vegetables. 

A  full  discussion  of  the  reasons  for  each  step  in  the  canning  process 
and  complete  instructions  are  given  in  another  bulletin  of  this  series.'; 

Canned  corn  is  used  not  only  by  itself  but  is  also  made  into  a 
variety  of  soups,  fritters,  puddings,  and  other  dishes. 
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The  preservation  of  grreen  corn  by  ilryin*;  has  long  been  practiced 
in  the  household  and  dried  corn  is  to  a  limited  extent  prepared 
commercially.  The  eai-s  of  corn  are  first  st^'alded  for  about  5  minutes, 
then  cooled  and  the  kernels  cut  from  the  cob.  Unless  the  corn  is  very 
youn<r  and  tender  the  resulting  dried  corn  will  l)e  much  more  satis- 
factory if  only  the  tips  of  the  kernels  are  removed  by  the  first  cut 
and  the  remaining  pulp  scraped  out  with  a  dull  knife,  leaving  the 
most  of  the  hulls  Ijehind  on  the  cob.  Even  in  the  case  of  young 
corn  the  cutting  should  not  be  so  close  as  to  include  the  base  of  the 
kernel. 

The  corn  may  be  dried  bv  any  convenient  method.  Where  a  large 
tjuantity  is  being  prepared  it  mav  be  spread  upon  a  table  covered 
with  muslin.  Of  course  it  must  fee  protected  from  flies.  The  corn 
should  Ik?  well  stirred  from  time  to  time  until  thoroughly  dry. 

When  wante<l  for  use  the  dry  corn  should  be  rinsed  quickly  in 
cold  water  and  j)ut  to  soak  for  several  hours  in  a  small  amount  of 
water  in  which  it  is  to  be  cooked.  The  cooking  should  be  done 
slowly  and  water  added  as  needed.  Cooked  dried  corn  may  be  used 
in  any  of  the  ways  in  which  canned  corn  is  served.  Dried  corn  has 
M  sweet,  nutty  flavor,  and  is  especially  liked  for  making  cream  of 
<>vn  soup  or  in  succotash. 

Corn  is  sometimes  combined  with  other  vegetables.  Succotash,  a 
mixture  of  unrij^e  corn  and  Wans,  is  a  dish  borrowed,  name  and  all, 
from  the  American  Indians  and  has  been  a  favorite  since  colonial 
times.  To  vary  their  winter  diet,  the  colonists  often  cooked  dry  ripe 
corn  and  beans  together,  but  such  a  dish  does  not  possess  the  pala- 
tability  of  that  made  from  green  corn.  Corn  with  tomatoes  is  an- 
other mixture  which  many  persons  like  and  which  is  quite  commonly 
served.  Directions  for  canning  it  at  home  are  given  in  the  bulletin 
referred  to.*  Small,  immature  ears  of  unripe  corn  are  sometimes  used 
in  mixed  pickles,  particularly  in  Europe,  and  relishes  are  also  made 
in  the  Ignited  States  from  green  corn,  both  as  a  domestic  article  and 
commercially. 

The  following  recipes  show  a  few  of  the  many  ways  of  using  fresh 
and  canned  corn.  Fresh  corn  can  be  used  in  place  of  canned  corn  in 
any  of  these.  Canned  corn  may  sometimes  be  substituted  for  fresh 
in  the  recipes  which  specify  fresh  corn,  but  the  results  are  not  likely 
to  be  so  good  because  the  consistency  of  the  canned  corn  is  usually 
not  like  that  of  the  fresh. 

K  BOILED  CORN  ON  THE  COB. 

^^ree  the  corn  from  husks  and  "  silk."  Have  a  kettle  of  water  boiling  rapidly, 
drop  the  corn  into  the  water  and  cook  10  minutes.  If  only  a  few  ears  of  corn 
are  put  in  a  kettle  of  boiling  water,  the  temperature  of  the  water  is  not  lowered 
greatly  and  the  corn  will  cook  in  8  minutes.  On  the  other  hand,  if  a  large 
quantity  of  corn  is  crowded  into  a  kettle  of  boiling  water,  the  temperature  is 
very  much  lowered  and  the  time  of  cooking  must  be  increased.  When  possible, 
surround  the  corn  with  a  generous  quantity  of  boiling  water.  Be  careful  not  to 
cook  sweet  corn  too  long,  or  it  is  likely  to  be  tough  and  tasteless. 

When  corn  and  potatoes  are  to  be  cooked  at  one  time,  six  to  eight  ears  can 
be  steamed  in  the  same  kettle  in  which  the  potatoes  are  boiled.  Lay  the  ears 
over  the  iwtatoes  in  rapidly  boiling  water  and  cover  the  kettle  tightly. 


*U.  S.  Dept.  Agr.,  Farmers'  Bui.  No.  1211,  Home  Canning  of  Fruits  and  Vegetables. 
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CORN  CUT  FROM  THE  COB. 

Corn  may  be  cut  from  the  cob  and  heated  with  butter,  pepper,  and  a  little 
milk.  Use  either  raw  corn,  or,  better,  corn  that  lias  been  cooked  on  the  cob 
for  5  minutes  in  boiling  water  to  set  the  juice.  With  a  sharp  knife  cut  through 
the  center  of  each  row  of  grains  and  with  the  back  of  a  case  knife  press  the 
grains  of  corn  from  the  hulls.  Put  the  corn  in  a  saucepan  and  season  with 
salt,  pepper,  and  butter.  Add  enough  hot  milk  to  moisten  w«ll,  and  cook  10 
minutes.     Serve  at  once. 

Another  method,  sometimes  known  as  "  Maine  style,"  is  to  cut  the  grains 
directly  from  the  cob  without  scoring  and  scraping,  and  to  season  and  heat  as 
above.     This  is  a  good  way  to  utilize  left-over  cooked  ears. 

SUCCOTASH. 

To  a  pint  of  corn  cooked  as  above,  or  to  the  same  amount  of  canned  corn,  add 
a  pint  of  cooked  and  seasoned  shelled  beans. 

CORN  SOUP. 


2  tablespoons  flour. 
1  teaspoon  salt. 
Dash  of  pepper. 
Dash  of  paprika. 


1  can,  or  2  cups  corn. 
1  pint  boiling  water. 
1  pint  milk. 

1  slice  onion. 

2  tablespoons  butter. 

Fry  the  onion  in  the  butter  and  stir  in  the  flour.  If  raw  corn  is  used,  place 
it  in  boiling  water  and  boil  5  to  7  minutes.  Add  the  milk  to  the  corn  and  bring 
to  the  scalding  point.  Thicken  with  the  onion,  flour,  and  butter  mixture  and 
add  the  seasonings. 

CORN  CHOWDER. 


1  cup  milk  or  cream. 
Salt  and  pepper. 
8  crackers. 


1  cup  fresh  corn. 

1^  inch  cube  salt  pork,  diced. 

1  onion,  sliced. 

1  quart  potatoes,  sliced. 

Fry  the  salt  pork,  add  the  onion,  and  cook  until  the  onion  is  tender.  Boil 
the  potatoes  5  minutes  in  1  quart  of  boiling  water,  add  the  fat,  and  cook  until 
the  potatoes  are  soft.  Add  the  corn  and  milk  and  bring  to  the  scalding  point. 
Add  the  butter  and  seasoning.     Pour  over  the  crackers  and  serve  hot. 

SCALLOPED  CORN. 


1  teaspoon  salt. 

h  teaspoon   pepper. 

2  tablespoons  butter. 


1  cup    milk. 

1  can,  or  2  cups  corn. 

1  cup  bread  or  cracker  crumbs. 

2  slices  green  pepper. 

Place  alternate  layers  of  corn  and  bread  crumbs  in  a  greased  baking  dish, 
adding  butter  and  seasoning  to  each  layer.  If  desired,  1  tablespoon  of  sugar  may 
be  added.    Pour  on  the  milk  and  bake  for  one-half  hour. 


CORN  CUSTARD  OR  PUDDING. 

3  eggs. 

li  cups  milk. 

1  tablespoon   sugar. 


1  can.  or  2  cups  corn. 

2  tablespoons  butter. 
li  teaspoons  salt. 

Mix  as  for  a  baked  custard.  Pour  into  a  casserole  and  set  in  the  oven  in 
boiling  water.  Bake  in  a  moderate  oven  (350°  F.)  until  set,  or  about  1  hour 
and  15  minutes  . 

CORN  FRITTERS. 

4  tablespoons  fresh  corn.  i  cup  milk. 

1  teaspoon  melted  fat.  1  cup  flour. 

1  teaspoon  baking  powder.  ^  teaspoon   salt. 
1  egg. 

Mix  to  make  a  batter  and  fry  in  deep  fat. 
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STUFFED  GREEN  PEPPERS. 


6  green  peppers. 
2i  cups  fresli  com. 
I  onion  <-ut  up  tine. 

(  ups  meat  chopped  or  grtmnd  fine. 


lA  cups  meat  stock   thickened   with   2 

tablesptH)ns   flour. 
H  cup.K  bivail  crumbs. 
*    tensi>oon   salt. 
Dash  of  i>epper. 

Remove  the  toi>»  and  see<l8  from  the  iH'piM^rs  i\iu\  parboil  In  boiling  water 
for  2  minutes.  Ilemove  from  tlie  water,  drain,  and  put  in  a  casserole.  Stuff 
the  i>epi>ers  with  a  mixture  of  the  corn,  onion,  meat,  bread  crumbs,  thickened 
stock  ndxture,  and  seanoning  and  bake.  The  ndxture  nuiy  l>e  varie<l  by  using 
otiier  materials  such   as  rice  and  tonmtoes. 

CORN  SOUFFLfi. 


!   I  up  fresh  com. 

1     cup    white    san-'-     '>"'♦»     following 
recipe). 


3  eggs. 

i  teaspoon  salt. 

Dash   i>epper. 


Atld  the  well-lH-jii.ii  »-;;u'  \olks  to  the  sauce  an<l  fohl  in  the  corn.  Fold  in  the 
stitny  beaten  eug  whites  and  place  in  a  buttered  baking  dish,  set  the  dish  in 
ji  pan  of  hot  \v;it«r.  ;iiul  bake  in  a  moderate  oven   (S.^O"  F.)  30  to  40  minutes. 

WHITE  SAUCE  FOR  SOUFFLfi. 

1  cup   milk.  I  i  tablespoon  salt. 

3  tablesiK>ons   tlour.  I  2  tablespoons  butter. 

Melt  the  butter  and  stir  in  the  flour  and  salt.  Add  the  scalded  milk  and  stir 
until  the  ndxture  thickens  and  the  flour  is  cooke<l.  The  white  sauce  may  be 
made  in  a  double  Ixiiler  or  directly  over  the  flame.  If  the  latter  method  is  used, 
care  must  be. taken  that  the  pro<1uct  is  not  scorched. 

SUMMARY. 

Corn  is  one  of  the  most  important  cereal  foods  in  the  United 
States,  and  is  in  more  general  use  in  the  Southern  than-  in  the  North- 
ern States. 

Its  food  value  is  very  similar  to  that  of  the  other  cereals.  When 
used  in  a  diet  that  also  supplies  dairy  products,  flesh  foods,  and 
vegetables  or  fruits,  the  choice  between  tne  various  cereals  depends 
more  on  personal  preference  and  price  than  on  the  nourishment  sup- 
plied. If  corn  is  abundant  and  cheap,  or  if  wheat,  rice,  or  other 
cereals  are  scarce  or  dear,  corn  may  safely  be  substituted  for  them. 

Com  preparations  may  be  used  in  place  of  starchy  vegetables 
such  as  potatoes,  sweet  potatoes,  or  beans,  but  in  such  cases  some 
other  vegetable  or  fruit  should  also  be  included  in  the  diet  to  supply 
the  mineral  matters  and  vitamins  which  are  less  abundant  or  lack- 
ing in  the  corn. 

Com  can  be  substituted  for  part  of  the  wheat  'in  making  yeast- 
raised  bread,  but  not  for  all  because  it  does  not  contain  the  neces- 
sary gluten.  It  can  also  be  used  in  place  of  part  or  all  of  the  wheat 
flour  m  many  good  quick  breads  and  cakes. 

The  amount  of  the  germ  and  skin  removed  when  corn  is  milled 
affects  its  food  value  as  well  as  its  appearance,  flavor,  and  keeping 
quality.  When  the  germ  is  removed  most  of  the  fat  and  all  of  vita- 
min A  usually  go  with  it.  When  the  skin  is  removed  the  meal  con- 
tains less  cellulose  and  a  little  less  protein,  mineral  substances,  and 
vitamin  B. 

"  Old-process  "  corn  meal  is  ground  by  stones,  and  contains  most 
of  the  germ  and  usually  more  or  less  of  the  skin.  It  therefore  in- 
cludes nearly  all  of  the  protein,  fat,  mineral  matters,  cellulose,  and 
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vitamins,  as  well  as  the  starch  of  the  ^rain.  Such  meal  feels  soft 
and  floiirlike  to  the  touch,  has  a  flavor  tliat  many  consider  superior, 
but  does  not  keep  indefinitely.  It  is  usually  ground  by  local  mills 
for  quick  consumption,  and  is  more  commonly  used  in  the  South. 

"  New-process  "  corn  meal  is  ground  by  steel  rollers  or  disks.  Most 
of  the  germ  and  skin  have  been  removed  in  preparing  it,  so  that  it 
usually  contains  somewhat  less  protein  and  considerably  less  fat, 
mineral  matters,  cellulose,  and  vitamins  than  "old-process"  meal. 
It  feels  granular  to  the  touch  and  keeps  well. 

Corn  meal  is  boiled  to  make  mush  or  porridge,  whicli  may  be 
served  as  a  breakfast  cereal,  in  the  place  of  a  starchy  vegetable,  and 
in  various  other  ways.  The  meal  also  forms  the  basis  of  many  quick 
breads,  cakes,  and  puddings,  and  is  combined  with  milk,  cheese, 
eggs,  meat,  or  other  foods  into  nutritious  and  wholesome  dishes 
which  may  be  served  as  the  main  dish  at  a  meal. 

Hominy,  coarse  hominy,  samp,  and  hominy  grits  are  names  for 
preparations  in  which  the  corn  kernel  is  split  more  or  less  finely. 

Lye  hominy  or  hulled  corn  is  made  by  soaking  the  whole  kernels 
in  a  lye  solution  to  loosen  the  hulls,  then  washing  the  corn  and  boil- 
ing in  water. 

All  kinds  of  hominy  are  used  as  a  breakfast  cereal,  in  place  of 
starchy  vegetables,  and  in  a  variety  of  cakes,  puddings,  and  dishes 
made  with  meat,  fish,  or  cheese. 

Pop  corn  is  made  from  special  varieties  of  corn,  the  dried  kernels 
of  which  burst  open  when  quickly  heated.  A  pound  -of  popped 
corn  has  practically  the  same  food  value  as  a  pound  of  dry  corn  meal 
or  hominy. 

Partly  ripened  or  green  corn,  especially  certain  sweet  varieties,  is 
a  favorite  vegetable  in  this  country.  It  is  in  common  use  both  fresh 
and  canned  and  is  occasionally  preserved  by  drying. 


Ceremonial  conser  used  by  the  Aztec  Indians. 
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[  PINEAPPLE 
CULTURE 

IN  FLORIDA 


THIS  BULLETIN  discusses  the  history  of  pine- 
:  apple  growing  in  Florida,  the  usual  methods 
of <  fedlture,  the  causes  for  the  recent  decline  of  the 
industry,  and  the  most  promising  methods  for  its 
restoration. 

This  once  thriving  industry  has  rapidly  declined 
in  recent  years.  Most  of  the  fields  have  been  aban- 
doned and  pineapple  growing  in  Florida  is  now 
threatened  with  extinction.  The  chief  causes  are 
the  depletion  of  soil  humus  and  fertility  through 
constant  cultivation  and  exposure  to  the  tropical  sun, 
the  growing  prevalence  of  wilt  due  to  attacks  of 
nematodes,  and  failure  to  use  healthy,  vigorous  slips 
in  new  plantings. 

As  a  practical  method  of  restoring  abandoned 
fields,  it  is  recommended  that  Natal  grass  be  sown 
and  allowed  to  grow  on  the  impoverished  soil  for 
two  years  or  longer.  This  practically  starves  out  the 
nematodes,  as  Natal  grass  is  immune,  or  nearly  so, 
to  them,  and  at  the  same  time  adds  the  essential 
humus  to  the  soil.  Carefully  selected  and  vigorous 
slips  should  then  be  planted.  Whenever  pineapples 
begin  to  show  a  decrease  in  production  the  land 
should  again  be  rotated  to  Natal  grass. 

By  the  use  of  the  methods  suggested,  which  are 
based  upon  experimental  planting  made  by  the  Bu 
reau  of  Plant  Industry,  it  is  believed  that  pineapple 
growing  eventually  can  be  reestablished,  not  only  in 
Florida,  but  in  other  sections  where  similar  condi- 
tions exist. 


Contribution  from  the  Bureau  of  Plant  Industry 
WM.  A.  TAYLOR,  Chief 

Washington,  D.  G.  Issued  November,  1921 
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GEOGRAPHIC  DISTRIBUTION  OF  PINEAPPLE  CULTURE. 


THE  PINEAPPLE,  universally  considered  one  of  the  finest  of 
all  fruits,  is  widely  cultivated  throughout  the  tropical  regions 
of  the  world.  Large  quantities  of  the  fresh  fruit  are  annually 
imported  into  the  United  States  from  the  West  Indies  (including 
Poilo  Rico),  and  from  the  Hawaiian  Islands  still  larger  shipments 
of  the  canned  article  are  received. 

A  native  of  tropical  South  America,  the  pineapple  is  so  easily 
injured  by  cold  that  its  culture  in  the  United  States  is  restricted  to 
the  regions  of  southern  Florida  most  nearly  frost  free.  Small  plant- 
ings have  been  started  from  time  to  time  in  California  and  in  south- 
eastern Texas,  but  these  have  been  abandoned  on  account  of  adverse 
climatic  or  other  conditions. 

A«HISTORY  OF  THE  FLORIDA  PINEAPPLE  INDUSTRY. 

The  earliest  recorded  successful  planting  of  pineapples  in  Florida 
was  made  in  I860,  when  Benjamin  Baker,  of  Key  West,  obtained 
a  number  of  slips  from  Havana  and  started  a  small  experimental 
patch  on  Plantation  Key.^    The  venture  was  so  successful  and  the 

^  The  writers  are  indebted  to  C.  D.  Sherbakoff,  pathologist,  Florida  Aj?ricultural  Experi- 
ment Station  :  R.  L,.  ftoodwin.  A.  W.  Hoofnagle,  and  T.  C.  Heoflich,  Fort  Pierce,  Fla. ;  C. 
r>uns(()ml)e,  Stuart  Fla. :  T.  V.  Moore,  Miami.  Fla.  :  and  other  pineapple  growers  and  in- 
vestigators for  valuable  suggestions  and  as.sistance. 

*  Report  on  the  condition  of  tropical  and  semitropical  fruits  in  the  United  States  in 
1««7.     U.  S.  Dept.  Agr.,  Div.  Pomol.  Bui.  1,  149  p.,  3  col.  pi.     1888. 
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profits  realized  were  so  excellent  that  a  rapid  growth  of  the  industry 
on  the  keys  resulted.  (Fig.  1,  B.)  The  shallow  soils  of  the  keys 
soon  became  exhausted,  and  most  of  the  plantations  there  were  aban- 
doned. In  the  meanwhile  the  industry  had  spread  to  other  parts 
of  Florida  where  pineapple  culture  met  with  varying  success.  A 
number  of  plantings  under  sheds  were  made  in  Lake,  Orange, 
Volusia,  and  other  interior  counties,    but  with  few  exceptions  these 
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were  soon  abandoned.  By  1890 
the  industry  had  become  cen- 
tralized in  the  famous  east-coast 
pineapple  belt,  extending  from 
the  vicinity  of  Fort  Pierce  south- 
ward to  Miami  (fig.  1,A). 

In  spite  of  occasional  setbacks 
from  freezes  and  other  causes, 
the  industry  in  the  east-coast  belt 
grew  and  prospered,  and  by  1910 
there  were  more  than  5,000  acres 
of  pineapples  in  that  section. 
For  many  miles  along  the  Indian 
River  the  pineapple  fields  ex- 
tended in  an  almost  unbroken 
expanse,  and  the  annual  crop  ex- 
ceeded 1,000,000  crates  (fig.  2). 
At  about  that  time,  however, 
serious  crop  shortages  began 
to  occur  in  some  of  the  older 
plantings,  where  the  plants  com- 
menced to  show  loss  in  vigor  and  decreasing  yields.  This  declin 
became  more  and  more  prevalent,  until  by  1917  many  of  the  fiehi 
had  been  permanently  abandoned  or  neglected  (fig.  3).  A  heav 
freeze  which  swept  over  the  State  in  February,  1917,  and  a  secoii 
freeze  in  the  fall  of  that  year  were  final  blows  to  many  growers.  1 
1920  there  were  only  a  few  hundred  acres  of  bearing  pineapples  i 
Florida.  But  few  new  plantings  had  been  made  since  the  freeze  ( 
1917,  owing  to  the  scarcity  of  slips  and  to  the  belief  of  the  growei  ' 
that  the  suitable  pineapple  soils  were  exhausted. 


Fig.  1. — Dotted  areas  indicate  tlie  principjj 
pineappJe-gi-owing  sections :  ^1,  East-coas 
belt ;  li,  keys  section ;  C,  Tunta  Gord 
section  ;  D,  old  region  of  scattered  planj 
ings  under  sheds. 
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Near  Punta  Gorda,  on  the  western  coast  of  the  State,  about  60 
acres  of  pineapples  were  grown  with  shed  protection  in  1915  (fig. 
1,  C).  Fruit  of  choice  quality  was  produced,  and  the  industry  theixi 
was  consideretl  quite  promising.  As  on  the  east  coast,  however,  these 
plantings  have  largely  died  out  during  the  past  few  yoar^.  and  in 
1920  only  2  or  3  acres  remained  (fig.  4). 

The  failure  of  the  pineapple  industry  of  Florida  is  a  particularly 
wious  matter  to  the  farmers  of  these  localities,  as  much  of  the  land 
na  which  this  fruit  has  been  grown  is  too  light  and  sandy  for  the 
orofitable  production  of  other  crops.  The  demand  for  reliable  in- 
formation regarding  the  profitable  restoration  of  the  abandoned 
ields  is  therefore  urgent. 


PlQ.  2. — Part  of  tlie  eai$t-coast  pineapple  belt,  near  Jensen,  Fla.,  showing  the  elevation 
of  the  land  above  the  surrounding  country,  with  marshes  at  the  left  and  the  Indian 

tver  at  the  right. 
■ 


:lecting  a  locality  and  site  for  the  pine- 
apple PLANTATION. 


SELECTING  A  GENERAL  LOCALITY. 

As  pineapples  are  injured  by  temperatures  lower  than  30°  F.,  a 
)cality  for  their  culture  should  be  selected  which  is  practically  free 
rem  severe  freezes.  Xearl^^  all  plantings  in  Florida  have  been  made 
1  the  southern  portion  of  the  State.  It  should  be  understood,  how- 
I  ver,  that  though  general  climatic  conditions  become  more  tropical  as 
ne  proceeds  southward,  latitude  alone  does  not  determine  the  dan- 
er  from  freezes.  Damage  from  cold  is  often  greater  in  southern 
)calities  than  in  latitudes  farther  north,  and  the  topography  and 
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surroundings  of  a  locality  influence  its  liability  to  freezes  and  its 
suitability  for  tropical  fruit  culture.  The  effects  of  local  climatic 
conditions  are  illustrated  in  the  leading  pineapple  sections  of  Florida. 
The  earliest  plantings  were  made  on  the  coastal  islands,  or  keys 
(fig.  1,  ^),  in  the  extreme  southern  part  of  the  State,  which  are  sur- 
rounded and  protected  by  large  bodies  of  salt  water.  The  famous 
east-coast  pineapple  belt  (fig.  1,  A)  consists  of  a  narrow  ridge,  an 
ancient  sand  dune,  1  to  3  miles  wide  and  about  150  miles  long,  which 
is  elevated  some  25  to  50  feet  above  the  surrounding  country.  It  is 
bounded  on  the  east  by  the  waters  of  the  Indian  River  and  the  At- 
lantic Ocean  and  on  the  west  by  marshes  known  locally  as  "  savan- 
nahs "  (see  figs.  2  and  24).    The  elevation  of  this  ridge  above  the  sur- 


FiG.  3. — An  abandoned  pineapple  field, 

rounding  country  adds  greatly  to  its  freedom  from  frost,  as  the  cold 
air  drains  to  the  lower  levels.  The  large  bodies  of  water  on  either 
side  of  the  ridge  also  furnish  further  protection  from  cold. 

SELECTING  A  PARTICULAR  SITE. 

After  a  favorable  general  locality  has  been  decided  on,  considera- 
tion should  be  given  to  the  selection  of  a  desirable  site  within  that 
region.  The  choice  must  be  made  with  great  care,  as  very  frequently 
desirable  and  unsuitable  sites  are  found  in  close  proximity.  Careful  i 
consideration  should  be  given  to  the  questions  of  local  air  drainage 
and  water  protection  and  their  influence  on  potential  damage  from 
cold.    The  factor  of  roads  should  also  be  taken  into  account,  as  pine- 


Pineapple  Culture  in  Florida.  7 

apples  are  injured  by  long  hauls  over  rough  roads,  and,  besides,  such 
hauls  are  expensive.  A  field  should  b©  selected,  therefore,  as  near  as 
possible  to  a  good  shipping  point  (fig.  5).  Among  other  points 
which  should  be  considered  in  selecting  a  site  are  community  advan- 
tajres,  an  adequate  supply  of  labor,  and  marketing  facilities. 

Many  of  the  conditions  for  successful  pineapple  growing  will  be 
unfamiliar  to  growers  who  may  have  been  successful  with  other 
fruits.  The  mistake  of  choosing  an  unsuitable  site  for  a  pineapple 
plantation,  as  in  the  case  of  other  kinds  of  fruit  growing,  is  likely 
to  prove  extremely  costly  and  is  usually  without  remedy.  The  new- 
roinor,  especially  when  his  capital  is  limited,  should  proceed  with 
great  caution  and  purchase  land  only  after  thorough  investigation 
and  after  consultation  with  successful  growers. 


Tic.  4. — An  ubandoiK-d  shed  pineapple  plantation. 
SOILS  FOR  PINEAPPLES. 

Pineapples  require  an  open,  thoroughly  drained  soil.  Nearly  all 
of  the  Florida  plantings  have  been  made  on  light  sandy  soils,  too  low 
in  fertility  for  most  crops  but  adapted  for  pineapples  when  prop- 
erly fertilized  and  supplied  with  humus.  The  maintenance  of  a  suffi- 
cient supply  of  humus  in  pineapple  growing,  as  in  the  culture  of 
other  crops,  is  essential  in  order  to  increase  the  beneficial  activity  of 
soil  organisms,  to  promote  the  general  fertility  of  the  soil,  and  to 
improve  its  physical  condition.  Most  Florida  pineapple  soils  in  their 
original  state  are  poorly  supplied  with  humus,  and  one  of  the  essen- 
I  tial  measures  that  must  be  taken  in  building  up  the  Florida  pine- 
apple industry,  as  will  be  shown  later  in  considering  humus  deple- 
tion, is  that  of  maintaining  and  increasing  the  humus  supply. 
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Most  of  the  fields  of  the  east-coast  belt  have  been  planted  on  scrub- 
pine  land  which  bears  an  original  growth  of  scrub-pine  ^  trees.  The 
soil  of  this  type  is  a  white  sand  underlain  at  a  depth  of  5  feet  or 
more  with  a  subsoil  of  yellow  sand.  A  somewhat  more  limited  soil 
type  is  that  known  as  "hickory  scrub,"  which  supports  a  native 
growth  of  hickories,  oaks,  and  other  hardwood  trees.  It  is  underlain 
at  a  depth  of  5  to  10  inches  with  the  same  yellow  sand  subsoil  found 
at  a  much  greater  depth  in  the  scrub-pine  land.  The  soil  of  the 
"  hickory  scrub  "  land  is  somewhat  finer  in  texture,  richer  in  humus, 
and  more  retentive  of  fertility  than  the  scrub-pine  land.    It  is  the  soil 


packing  house  conveniently  located  adjace 


type  preferred  by  most  experienced  Florida  growers.  The  hammoa 
type  of  land  (fig.  6)  in  a  virgin  state  is  characterized  by  a  growth  of 
cabbage  palmettos  and  live  oaks.  This  type  is  the  richest  in  fertility 
and  humus  of  any  of  the  soils  commonly  used  for  pineapples.  It  is 
also  well  adapted  for  vegetables  and  other  crops,  but  is  only  found  in 
small  tracts  in  the  pineapple-growing  sections.  The  high  pineland 
is  considered  satisfactory  for  pineapples,  but  is  found  only  to  a  very 
limited  extent  in  Florida  regions  where  climatic  conditions  permit 
the  growing  of  pineapples  in  the  open.  Flatwoods  pineland,  found 
particularly  in  the  vicinity  of  Miami  and  Purita  Gorda,  is  also  satis- 
factory when  provided  with  natural  or  artificial  drainage  (fig.  7). 


*  Pinus  clausa. 
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PINEAPPLE  VARIETIES  FOR  FLORIDA. 

A  lar^e  nurnl)er  of  pineapple  varieties  have  been  introduced  into 
Florida  from  time  to  time,  many  of  them  being  still  found  in  home 
gardens  and  experimental  plantings.  Only  two  or  three  varieties 
are  grown  on  a  commercial  scale. 

The  Spanish  (I^fd  Spanish)  variety,  spoken  of  as  the  "common" 
pineapple,  is  by  far  the  most  widely  cultivated,  constituting  more 
than  90  per  cent  of  the  total  plantings  (fig.  8).  The  plants  are 
hardier  than  those  of  the  other  common  varieties  and  easier  to  grow. 
They  are  easily  propagated  from  slips,  which  are  abundantly  pro- 
duced (fig.  0).  The  fruits  of  this  variety  are  of  medium  size  and  ♦ 
possess  excellent  shipping  quality  when  carefully  handled,  but  their 


Fiii.  0. — iluiuuiuck  laud  on  iho  burder  of  the  Indiau  Uivei-. 

iK»eii   «iuality,  while  good,  is  inferior  to  that  of  other  varieties 
iiown. 

The  only  other  pineapple  variety  grown  in  Florida  to  any  im- 
)ortant  extent  is  the  Ca^'enne  (Smooth  Cayenne).  The  plants  of  this 
ariety  are  large,  with  broad  leaves,  free  from  spines.  The  fruits  are 
arger  and  have  higher  dessert  quality,  but  are  more  tender,  more 
asily  injured,  and  require  much  more  care  in  handling  and  ship- 
ping than  those  of  the  Spanish  variety.  The  Cayenne  is  propagated 
•hiefly  from  suckers,  as  few  slips  are  produced.  The  scarcity  of 
dips  is  a  serious  drawback  when  rapid  propagation  is  desired,  as 
)ut  one  or  two  suckers  can  be  taken  from  a  plant.    The  Cayenne  is 

I  he  principal  variety  canned  in  Hawaii. 

r     The  Abachi  (Alakka)  variety  is  grown  to  a  very  limited  extent  in 
)n€  or  two  localities.    The  fruits  are  of  large  size  and  of  excellent 

II  ^  " 
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dessert  quality  (fig.  10),  but  they  are  tender  and  must  be  carefully 
handled  in  harvesting  and  shipping. 

A  serious  fault  of  the  Abachi  variety  is  that  the  slips  are  often 
attached  so  closely  to  the  base  of  the  fruit  that  it  is  difficult  to  sepa- 
rate them  without  injury  to  the  fruit. 

For  the  average  grower  in  Florida  the  hardy  and  easily  grown 
Spanish  is  probably  the  best  variety  to  plant.  The  grower  who  de- 
sires to  develop  a  special  market  for  fancy  fruit  and  who  is  pre- 
pared to  give  his  crop  the  most  skillful  and  painstaking  attention 
will  usually  prefer  the  Cayenne  or  the  Abachi  variety. 


PROPAGATION. 


SUCKERS.  RATOONS,  AND  SLIPS. 


After  fruiting,  the  central  portion  of  the  plant  gradually  di< 
back  toward  the  base.  Before  the  fruit  is  mature,  however,  suckersj : 
begin  to  develop  in  the  axils  of  the  leaves  above  ground  and  other 
suckers,  called  ratoons,  also  develop  from  points  along  the  stem 
below  the  surface  of  the  ground.  These  ratoons  take  root  directly 
in  the  soil,  while  the  suckers  which  develop  from  the  axils  of  the 
leaves  are  nourished  first  through  the  base  of  the  parent  plant  and 
later  by  aerial  root  systems  which  eventually  take  root  in  the  ground  { 
The  plant  growths  from  buds  on  the  fruit  stalk  near  the  base  of  the 
fruit  are  known  as  "  slips,"  while  the  tuftlike  growth  at  the  top  oi 
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the  fniit  is  called  a  *' crown."  Slips  appearing?  at  the  apox  of  the 
fruit  just  below  the  crown  are  called  "crown  slips''  (fig.  11). 

The  pineapple  occasionally  produces  seeds.  These,  however,  do 
not  reproduce  the  variety.  They  are  rarely  used,  except  for  experi- 
mental purposes.  Several  yeai*s  are  required  to  produce  a  mature 
plant  from  a  seed. 

rroi)agation  is  usually  accomplished  by  means  of  slips  or  suckers, 
although  crowns  and  other  vegetative  parts  of  the  plants  are  some- 
times used.  The  Spanish  variety  is  commonly  propagated  from 
slips,  which  are  produced  at  the  average  rate  of  five  or  six  to  the 
plant.    The  Cayenne  variety  produces  an  average  of  less  than  one 


It 


Fig.  8. — A  field  of  Spanl^  (Red  Spanish)  pineapples  on  flatwoods  land. 


to  the  plant  and  is  commonly  propagated  both  from  slips  and 
suckers.  The  Abachi  variety  is  usually  propagated  by  means  of  slips, 
which  are  abundantly  produced. 

[  The  ratoons  are  generally  left  in  place  to  perpetuate  the  planta- 
tion. As  they  develop  they  take  the  place  of  the  former  fruit-bearing 
stalk.  The  suckers,  unless  removed,  normally  take  root  and  also  form 
new  fruiting  plants.     After  they  have  produced  fruit  they  in  turn 

I  give  way  to  other  ratoons  or  basal  suckers.     The  number  of  ratoons 

i  a  plant  may  develop  varies,  as  does  the  number  of  slips  and  suckers. 

I  Two  ratoons  to  each  plant  are  desirable  for  perpetuating  a  plantation. 
If  surplus  ratoons  develop,  they  may  be  removed  and  used,  as  are 
slips  and  suckers,  for  other  plantings. 
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COi^LECTING   AND    PREPARING   SUCKERS   AND    SLIPS. 

The  same  methods  are  used  in  the  collection  and  preparation  of 
both  suckers  and  slips.    Although  planting  may  be  successful  at  any 


Fig.  9. — The  Spanish  {Red  Spanish)  fruit  and  fcslips. 

season,  it  is  usually  done  in  August  and  September.    Most  growei 
prefer  to  set  their  slips  before  the  middle  of  September,  in  order  1 
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secure  the  atl vantages  of  the  siimmer  rainy  season.     From  eight  to 
twelve  thousand  suckers  or  slips  are  required  tt)  plant  an  acre. 

Suckers  and  slips  are  removed  from  the  i)arent  plant  after  they 
reach  full  maturity,  which  is  indicated  by  the  brown  color  of  the 
stem  of  the  sucker  or 
iip.  In  collecting 
these,  laborers  pro- 
3eed  through  the 
fields,  break  them  off 
ind  throw  them  into 
the  aisles,  to  be  col- 
lected into  piles.  The 
naterial  is  then 
rimmed  (tig.  12)  by 
cutting  off  the  hard 
)a8al  end  and  strip- 
Ding    off    the    lower 

eaves,   a    process 

vhich  sometimes  fa- 
!  ilitates  its  rooting 
jvhen  planted  in  dry 
(  oils.     Some  growers 

ure  their  suckers  and 
jJips  by  exposing 
!  hem  to  the  sun  for  a 

veek   or   two   before 

)lanting,    but    while 

his   process   is   sup- 

>osed    to    make    the 

)lants  more  disease  re- 

istant,  there  is  little 

vidence  to  show  that 

ny  benefit  is  derived 

i  hereby. 
Planting  may  be 
one    at    any    time 
ithin   two   or   three 
Ieeks  after  the  suck- 
re  or  slips  are  gath- 
red.     Slips  are  usu- 
Uy  set  2  to  4  inches 
I  oep  and  suckers  from  3  to  5  inches  deep,  according  to  size.    In  set- 
ng  (fig.  13),  a  small  hole  is  made  in  the  soil  with  the  fingers  or 
ith  a  dibble,  a  slip  is  inserted,  and  the  soil  then  firmed  about  it  so 
lat  the  bud  is  about  1  inch  above  the  surface  of  the  ground. 


temptiBir  slice  of  an 
apple. 


Abachi    (Abakka)    pine- 
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SELECTION  OF  SUCKERS  AND  SLIPS. 


In  gathering  suckers  or  slips  for  planting,  few  growers  pay  any 
attention  to  the  quality  or  condition  of  the  parent  plant  or  to  the 


Fig.  11. — A  pineapple  of  the  Abachi  (Ahakka)  variety,  stiowing  basal  slips,  crown  slipR| 

and  crown. 

desirability  of  the  fruit  which  it  bears.  All  suckers  and  slips  ( 
convenient  size  for  planting  usually  are  collected,  and  when  they  ai 
scarce  even  the  smallest  and  scrubbiest,  including  those  from  wea 
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or  diseased  plants  or  from  plants  bearing  small,  misshapen  fruits, 
are  gathered  and  planted.  As  a  result  of  this  indiscriminate  plant- 
ing, many  undesirable  types  of  plants  and  fruits  are  perpetuated. 
Moreover,  it  is  probable  that  communicable  diseases  arc  frequently 
transmitted  from  unhealthy  parent  plants  to  new  fields. 

Trial  i)lantings  made  by  the  Bureau  of  Plant  Industry  of  the 
United  States  Department  of  Agriculture  and  investigations  made 
throughout  the  Florida  pineapple  sections  have  shown  emphatically 
that  more  care  in  selecting  propagating  material  is  essential.  It 
has  been  found  that  large  slips  and  suckers  selected  from  healthy, 
vigorous  plants  not  only  produce  much  stronger  plants  but  they  are 
more  free  from  disease.    Furthermore,  they  come  into  bearing  from 


1 


Fig.  12. — Trimming  pineapple  suclcerH  and  sliptj. 

12  to  24  months  sooner  than  weak  or  diseased  plants  (figs.  14,  15,  16, 
and  17).  Suckers  and  slips  selected  from  poor  plants  start  to  grow 
very  slowly  and  rarely  become  strong  plants  or  produce  profitable 
crops  (fig.  14).  In  every  case  observed  the  best  results  were  obtained 
where  material  was  selected  with  the  greatest  care  from  the  strongest, 
healthiest,  and  most  productive  parent  plants.  The  reputed  su- 
periority of  Cuban  grown  slips  is  due  solely  to  the  fact  that  they 
are  larger  and  have  usually  been  taken  from  strong,  vigorous  plants. 
Home-grown  slips  give  similar  results  when  selected  from  equally 
desirable  plants. 

In  order  to  insure  the  selection  of  suckers  and  slips  from  the  best 
plants,  the  finest  and  healthiest  parent 'plants  should  be  marked  at 
fruiting  time,  when  their  inherent  characteristics  are  most  apparent. 
They  may  be  marked  by  means  of  stakes,  by  splashing  a  little  white- 
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wash  on  one  or  two  of  the  most  prominent  leaves,  or  by  other  con- 
venient methods.  When  the  propagating  materials  are  collected, 
the  plantation  owner  should  make  sure  by  careful  supervision  that 
only  these  selected  materials  are  taken.  When  parent  plants  have 
not  been  marked  at  fruiting  time  or  when  an  insufficient  number 
have  been  so  marked,  special  care  should  be  taken  to  see  that  slips 
are  collected  from  the  healthiest  and  most  vigorous  plants  in  the 
field. 

There  is  no  longer  any  doubt  that  the  proper  selection  of  the  best 
parent  plants,  long  recognized  as  most  important  with  other  crops, 
is  just  as  essential  to  the  best  results  in  pineapple  growing.  By 
careful  selection  of  suckers  and  slips  the  size  and  quality  of  pine- 
apples can  be  greatly  improved.     Many  of  the  failures  in  the  past 


Fig.  13. — Setting  pineapple  plants.     Strong,  healthy  slips  are  being  planted. 

have  been  due  in  large  measure  to  the  careless  selection  of  slips 
especially  to  the  use  of  slips  from  weak  or  undersized  plants. 

MANAGEMENT  OF  PINEAPPLE  PLANTATIONS. 

CLEARING  AND  MARKING  OFF  THE  FIELD. 

When  virgin  land  is  to  be  planted  the  timber  growth  usually  is 
grubbed  off,  although  pine  stumps,  which  quickly  decay,  are  some 
times  left  in  place.  After  grubbing,  the  brush  and  roots  are  burnec 
(fig.  18) ;  however,  this  should  not  be  done  on  the  land  to  be  planted 
as  fire  destroys  much  of  the  valuable  humus  of  the  soil.  After  thi 
land  has  been  deeply  plowed  and  leveled  it  is  ready  for  marking  off. 
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SPACING  DISTANCE. 

The  fields  are  laid  off  for  plant iii«j:  with  a  plow  or  a  marker  similar 
to  that  used  in  planting  corn.  In  the  commonly  used  wide-bed 
system,  plants  are  usually  spaced  22  inches  apart  in  rows  which  are 
also  22  inches  apart.  Six  rows  constitute  a  bed,  and  every  seventh 
row  is  skipped  and  left  as  an  aisle  between  two  beds.  Two  rows  are 
omitted  after  every  third  bed  for  a  roadway.  Approximately  10,000 
slips  are  required  to  plant  1  acre  with  this  spacing. 
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Fia.  14. — A  1917  plantiug  of  pineapple  slips  that  were  undersized  in  land  that  had  not 
^^b*^n  improved,  photographed  in  May,  1921.  There  are  several  patches  of  rod  wilt, 
^Bnit  the  plat  is  not  serlou.sly  affected  as  a  whole.  Only  14  per  cent  of  the  plants  are 
^^■hniting.     Poor  slips  in  unimproved  soil  mean  failure. 

~ln  the  Cuban  planting  system  (fig.  19)  occasionally  followed, 
plants  are  set  10  inches  apart  in  double  rows,  which  are  12  inches 
apart,  with  6  feet  separating  the  pairs  of  rows.  This  system  saves 
hand  labor  by  permitting  cultivation  with  horse-drawn  implements 
during  the  first  two  years  after  planting;  further,  the  fruit  produced 
averages  somewhat  larger  than  where  the  wide-bed  system  is  used. 
The  losses  from  sunburned  fruit  are  much  greater,  however,  as  the 
plants  shade  each  other  less  than  in  the  wide-bed  system.  The  deple- 
tion of  humus  due  to  exposure  to  the  sun  is  another  disadvantage  of 
the  Cuban  system. 

I 
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GENERAL  CULTURAL  METHODS. 

A  few  days  after  planting,  a  tablespoonful  of  cottonseed  meal  is 
dropped  into  the  bud  of  the  slip.  This  practice,  known  as  "bud- 
ding," results  in  the  formation  of  a  hard  core,  which  prevents  sand 
from  blowing  in  and  smothering  the  bud. 

The  general  care  of  the  pineapple  field  is  comparatively  simple, 
consisting  mainly  of  three  or  four  annual  cultivations  with  the  scuffle 
hoe  to  keep  down  the  weeds.  Care  should  be  taken  during  the  hoeing 
and  other  cultural  operations  to  aA^oid  breaking  the  brittle  pine- 


FiG.  15. — A  1918  planting  of  pineapple  slips  that  were  better  than  those  used  in  1917, 
but  still  below  the  standard,  photographed  in  May,  1921.  One  year's  growth  of  Natal 
grass  was  turned  under.  The  plat  is  practically  free  from  red  wilt,  and  31  per  cent 
of  the  plants  are  fruiting. 

apple  leaves,  as  when  these  are  injured  they  lose  moisture  to  such  ai 
extent  that  the  plant  may  be  seriously  damaged. 

FERTILIZATION. 

Most  Florida  pineapple  soils  are  very  low  in  fertility  and  requir 
heavy  applications  of  fertilizers  as  well  as  the  addition  of  humu 
for  the  production  of  profitable  crops.  Many  systems  of  fertiliza 
tion  are  used  successfully.  The  Florida  Agricultural  Experimen 
Station  recommends  for  the  average  soils  of  the  east-coast  pineappl 
belt  from  3,500  to  4,000  pounds  to  the  acre  annually  of  commercia 
fertilizer  analyzing  5  per  cent  nitrogen,  4  per  cent  available  phos 
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phoric  acid,  aiul  10  jht  cent  potash,  applied  in  four  applications  a 
year  for  the  first  18  months  after  tlie  field  is  planted/ 

It  is  further  recommended  that  after  this  a  similar  yearly  amoimt 
l»c  given  in  two  applications,  namely,  in  February,  and  in  July  after 
harvest.  Nitrate  of  soda  may  he  used  during  the  first  six  months 
ifter  planting,  but  after  that  time  organic  forms  of  nitrogen,  such 
i>  tankage,  cottonseed  meal,  and  dried  blood  give  the  best  results. 
1  inely  ground  steamed  bone  is  recommended  as  preferable  to  acid 
phosphate  as  a  source  of  phospliorus  and  sulphate  of  potash  as  pref- 
erable to  muriate  of  potash. 

The  fertilizing  methods  used  by  successful  growers  vary  greatly 
and  there  is  very  little  agreement  as  to  what  constitutes  the  best  prac- 


s  r   f 
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Fig.  16. — A  1919  planting  of  pinenprle  slips  that  woro  somewhat  above  the  average  in 
sizf  and  vigor,  photographed  in  May,  1921.  A  growth  of  Natal  grass  for  two  years 
was  turnod  under.  There  are  no  signs  of  red  wilt,  and  74  per  cent  of  the  plants  are 
fruiting. 

tice.  A  number  of  successful  growers  apply  a  ton  of  tankage  to 
the  acre  in  July  after  the  main  crop  is  harvested  and  add  a  light 
dressing  of  tobacco  stems  in  the  fall  or  in  early  spring.  Other 
leading  growers  have  obtained  excellent  results  from  an  application 
of  about  1,500  pounds  of  standard  commercial  "  pineapple  fertilizer  " 
in  February,  followed  by  a  second  similar  application  after  harvest 
and  a  third  application  of  1,000  to  1,200  pounds  of  tobacco  stems  in 
early  winter.  A  beginner  in  pineapple  growing  should  follow  the 
methods  found  most  successful  by  experienced  growers  in  his  im- 
mediate vicinity.    At  the  same  time  he  should  carefully  experiment 


*  Miller,    H.    K.,    and   Blair,    A.    W 
Fla.  Agr.  Exp.  Sta.  Bui.  83,  p.  436. 
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with  different  combinations  of  fertilizers,  in  order  to  determine  the 
best  method  of  fertilizing  for  his  OAvn  particular  conditions. 


SHED   CULTURE. 

For  growing  pineapples  in  sections  too  cold  for  culture  in  open 
fields  and  also  where  the  protection  of  fancy  tender  varieties  is 
desired,  protecting  sheds  are  often  used.  All  of  the  plants  in  the 
vicinity  of  Punta  Gorda  (see  fig.  1,  C),  where  the  choice,  tender 
Ca3^enne  variety  is  grown,  as  well  as  most  of  the  few  plantings  in 
the  central  counties  (fig.  ID)  are  provided  with  shed  protection. 
In  addition  to  furnishing  to  the  plants  marked  protection  from  the 


Fig,  17. — A  1920  planting  of  pineapple  slips  somewhat  below  standard,  photographed 
in  May,  1921.  A  growth  of  Natal  grass  for  three  years  was  turned  under.  In  a  few 
months  they  will  equal  in  size  the  1917  plantings  of  poor  slips  in  poor  soil  and  will 
probably  produce  a  good  crop  in  1922.  Natal  grass  sod  is  shown  at  the  left  and  a 
1919  planting  of  pineapples  in  the  background. 

cold,  these  sheds  prevent  excessive  evaporation  from  the  soil  audi 
the  foliage  of  the  plants,  thus  conserving  the  moisture.  When  grown 
under  sheds  the  plants  are  usually  more  vigorous  and  productive 
and  the  fruit  is  larger,  better  in  dessert  and  shipping  quality,  and 
freer  from  sunburn  than  if  the  plants  were  grown  in  the  open  (fig. 
20).  For  these  reasons  sheds  are  sometimes  used  in  regions  com- 
paratively free  from  frosts. 

The  methods  of  constructing  sheds  vary  with  the  material  avail- 
able. The  sheds  are  usually  made  6  to  7  feet  high  to  allow  perfect 
freedom  in  working  under  them.  A  plan  of  construction  frequently 
used  is  to  set  pine  posts  firmly  in  the  ground  about  9  b}'^  14  feet  apart, 
with  stringers  of  1  by  8  inch  material  attached  to  the  top  of  these 
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po>ts  runnin*^  tlie  14-foot  way.  A  narrower  strip  placed  below  the 
main  stringers  is  nailed  to  the  posts,  running  the  0-foot  way,  to  give 
additional  firmness.  The  roof  is  made  of  ccmimon  buihling  lath  or 
of  1  by  ''\  inch  pine  boards  IS  feet  long  nailed  to  the  stringers,  leaving 
a  3-incli  space  between  boards.  It  is  a  generally  recognized  prin- 
ciple that  regardless  of  other  details  of  construction  the  best  results 
are  obtained  when  about  one-half  shade  is  provided. 

In  the  colder  localities  of  Florida  where  pineapples  are  grow^n 
sheds  are  usually  provided  with  side  walls  of  cloth  or  boards,  used  for 
additional  protection  during  severe  freezes. 

The  cost  of  construction  of  pineapple  sheds  in  1918  averaged  in 
tlie  neighborhood  of  $8(M)  an  acre,  and  the  annual  exj^ense  for  upkeep 
was  about  $75.  While  plants  grown  under  sheds  are  more  vigorous 
than  those  grown  in  the  open,  they  are  not  free  from  disease,  and  in 


PlO.  16. — >_i«jiiiii^  i.iiiu  nil    piiieappk'8. 

view  of  the  increasing  difficulty  in  securing  profitable  yields  under 
any  condition  few  growers  feel  justified  in  making  the  large  invest- 
ment required  for  shed  construction  and  upkeep.  The  use  of  sheds 
in  the  future  will  probably  be  largely  confined  to  the  production  of 
fancy,  high-priced  varieties,  which  are  most  likely  to  repay  the  extra 
investment  and  care  involved. 

HARVESTING  AND  MARKETING. 

Although  some  fruits  ripen  and  are  shipped  at  all  seasons  of  the 
year  the  main  harvest  season  for  Florida  pineapples  extends  from  late 
May  to  mid- July.  In  harvesting,  laborers  protected  from  the  sharp 
spines  of  the  plants  by  heavy  canvas  gloves  and  leggins  proceed 
through  the  fields,  break  the  fruits  from  the  plants,  and  toss  them  to 
other  laborers  stationed  in  the  aisles  between  the  beds  (fig.  21),  who 
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carefully  catch  the  fruits  and  deposit  them  in  the  field  crates.  The 
fruit  is  then  hauled  to  the  packing  house  by  wheelbarrow,  wagon,  or 
motor  truck  (figs.  22,  23,  24,  and  25),' where  it  is  in  turn  sized, 
graded,  wrapped  in  tissue  paper,  and  packed  in  crates  holding  18  to 
56  pineapples  (figs.  26  and  27),  depending  upon  the  size  of  the  fruit. 
The  unique  methods  of  harvesting  and  gathering  pineapples  and  the 
great  activity  during  the  height  of  the  shipping  season  furnish  a 
most  interesting  and  picturesque  spectacle. 

NECESSITY   FOR  MORE  CAREFUL  HANDLING  OF  THE  FRUIT. 

Investigations  of  the  Bureau  of  Plant  Industry  of  the  United 
States  Department  of  Agriculture  conducted  in  Florida  and  other 


Fig.  19. 


-Pineapples  planted  by  the  Cuban  or  double-row  method.     This  system  permits 
cultivation  by  horses,  but  increases  the  loss  from  sunburn. 


investigations  made  in  the  West  Indies^  have  demonstrated  thai 
greater  care  should  be  used  in  all  the  operations  of  harvesting,  pack 
ing,  and  shipping  the  fruit,  in  order  to  prevent  punctures  and  bruises 
which  are  the  chief  sources  of  decay.  It  has  been  shown  that  frui 
should  be  shipped  as  promptly  as  possible  after  picking,  as  iti 
keeping  quality  is  greatly  impaired  by  delay  either  in  the  field  oi 
packing  house,  especially  when  the  weather  is  warm ;  also  that  frui 
should  be  packed  only  when  it  is  dry,  as  decay  is  greatly  favored  b; 
the  presence  of  moisture.  Neglect  to  handle  the  fruit  carefully  an( 
ship    it   promptly   often   results   in    very   heavy   losses,   the   pine 


oMann,    C.    W.      The    handling   of   Porto    Rican    oranges,    grapefruit,    and   pineapple! 
Porto  Rico  Insular  Exp.  Sta.  Bui,  7,  59  p.,  24  fig.  (on  13  pi.).     1914. 
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apples  arriving  at  the  nortliern  markets  in  an  almost  unsalable  condi- 
tion on  account  of  extreme  decay.  > 

PLANT-RIPENED   PINEAPPLES. 

P'or  shipping  to  distant  markets,  pineapples  are  usually  picked  and 
packed  while  still  hard  and  green.  While  this  green  fruit  becomes 
yellow  and  edible  before  it  reaches  the  consumer,  it  is  never  equal  in 
-weetness  or  flavor  to  fruit  which  htis  been  permitted  to  ripen  on  the 
l)lant.  The  reputation  made  by  the  canned  pineapples  imported 
from  Hawaii  is  largely  due  to  the  fact  that  this  fruit  is  picked  only 
when  fully  matured. 


I'lc.  I'd.      Vigorous  iiiiic.-ipple  plauts  growing  with  shed  protect iuii. 

Experiments  of  the  Bureau  of  Plant  Industry  of  the  United  States 
Department  of  Agriculture  have  shown  that  the  superior  plant- 
ripened  fruit,  if  picked  at  the  proper  stage  of  maturity,  carefully 
handled,  and  promptly  shipped  in  iced  cars,  may  be  sent  to  northern 
markets  with  very  little  decay. 

The  best  stage  of  maturit}'  for  picking  plant-ripened  fruit  was 
found  to  be  the  hard-ripe,  or  "ruddy-ripe,"  stage,  when  the  pine- 
apple has  turned  to  a  reddish  yellow  but  before  it  becomes  fully 
yellow  or  soft.  At  this  stage  of  maturity  the  fruit  has  reached  the 
acme  of  dessert  quality  but  is  still  firm  enough  to  permit  shipping 
for  long  distances  if  properl}-  handled. 
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This  method  of  shipping  plant-ripened  fruit  has  many  possibili- 
ties and  is  considered  of  special  promise  for  growers  who  raise  the 
choice  varieties  for  the  fancy-market  trade. 

When  green  fruit  is  shipped  in  the  ordinary  way  and  allowed  to 
ripen  en  route  to  market,  only  fully  grown  pineapples  w^ith  well- 
developed  eyes  having  a  trace  of  light  green  showing  between  them 
should  be  picked.  Purplish  green  fruit  and  fruit  with  partially  de- 
veloped or  shrunken  eyes  should  be  left  on  the  plants  until  they  have 
reached  the  condition  described  above. 

Immature  fruit  is  low  in  table  quality  and  ships  and  keeps  poorly. 
Overripe,  soft,  or  defective  fruit  should  be  excluded  from  the  general 
pack  and  canned,  sold  on  the  local  market,  or  otherwise  used.    -The 


Fig.  21. — Picking  pineapples.     The  "  pines  "  are  broken  from  the  plant  and  thrown  to 
laborers  in  the  aisles,  who  catch  them  and  deposit  them  in  field  crates. 

question  of  proper  maturity  for  picking  as  well  as  the  factors  in- 
volved in  the  careful  handling  of  fruit  to  prevent  decay  demands 
closer  attention  from  pineapple  growers  than  has  usually  been  given. 
Further  information  relative  to  methods  of  shipping  and  handling 
pineapples  may  be  obtained  by  addressing  the  United  States  De- 
partment of  Agriculture. 

YIELDS  AND  PROFITS. 


When  vigorous,  healthy,  carefully  selected  slips  have  been  planted 
under  favorable  conditions,  the  first  crop  of  pineapples  is  harvested 
about  20  months  after  planting,  and  annual  crops  are  secured  there- 
after during  the  life  of  the  plantation.     Yields  vary  greatly,  de- 
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pending;  ii|K)n  the  skill  of  the  grower,  the  season,  and  other  factors. 
A  yield  of  200  crates  to  the  acre  was  formerly  considered  a  good  aver- 
age, although  some  growers  secured  300  crates  or  more.  Prices  have 
fluctuated  greatly,  but  in  average  seasons  have  l)een  quite  satisfac- 
tory, and  frecjuently  additional  receipts  are  obtained  from  the  sale 
of  slips.  Taken  as  a  whole,  the  pineapple  industry  up  to  about  1917 
was  profitable  and  yielded  satisfactory  returns  (fig.  28).  At  the 
present  time  (192U)  prices  for  pineapples  are  higher  than  ever  before, 
but,  for  the  reasons  mentioned,  production  and  profits  in  most  fields 
have  reached  the  vanishing  point. 


Fiu.  22. — CoUecting  pineapple  fruit  for  hauling  to  the  packing  house. 

BEARING  LIFE  OF  PLANTATIONS. 

The  period  during  which  pineapple  fields  bear  profitable  crops 
varies  with  the  site,  soil,  care,  and  other  factors. 

Plantings  made  in  the  earlier  days  of  the  industry  on  virgin  soil, 
comparatively  free  from  disease,  occasionally  bore  profitably  for  10 
years  or  even  longer,  although  in  most  cases  production  declined  so 
rapidly  after  the  fifth  year  that  further  maintenance  was  unprofit- 
able. In  more  recent  years  the  depletion  of  soil  humus  and  the  in- 
creasing prevalence  of  disease  have  greatly  shortened  the  productive 
life  of  plantations.  Most  fields  set  out  since  1915  were  abandoned 
after  the  second  or  third  year  and  many  were  given  up  before  a 
single  paying  crop  was  secured.  The  condition  of  the  industry  has 
grown  steadily  worse,  and  the  severe  freeze  of  February,  1917,  so 
greatly  damaged  the  already  weak  and  diseased  plants  that  most  of 
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the  fields  have  been  abandoned  altogether.  Many  attempts  have  been 
made  to  clear  and  replant  these  abandoned  fields,  but  while  replanting 
was  often  successfully  accomplished  in  the  earlier  years  of  the  in- 
dustry, most  of  the  attempts  in  recent  years  have  been  complete  fail- 
ures. Many  reasons  have  been  advanced  to  explain  the  decline  of 
the  industry,  including  inferior  fertilizers,  particularly  unfavorable 
seasons  of  weather,  high  freight  rates,  labor  costs,  and  other  causes. 
The  chief  reasons,  however,  are  now  determined  to  be  the  depletion 
of  soil  humus,  the  prevalence  of  wilt,  and  the  scarcity  of  desirable 
slips. 

In  replanting,  old  plants  are  usually  grubbed  out  and  burned.  A 
number  of  growers  have  spaded  them  into  the  ground  at  considerable 
cost,  with  the  idea  of  adding  humus  to  the  soil.     However,  new  plant- 


FiG.  23. — Pineapples  piled  in  field  crates  ready  for  hauling  to  the  packing  house. 

ings  made  where  the  old  diseased  ones  have  been  spaded  in,  though 
starting  to  grow  vigorously,  have  in  nearly  every  case  died  out  on 
account  of  wilt  after  the  first  or  second  year.  The  practice  of  spad- 
ing under  the  old  plants  and  resetting  immediately  does  not  seem, 
therefore,  to  be  advisable.  Better  results  have  been  obtained  by 
plowing  rotted  leaves  and  litter  from  woodlands  into  the  soil.  The 
most  desirable  measures  to  be  taken  before  replanting  are  those 
described  in  connection  Avith  the  discussion  on  the  restoration  of  the 
pineapple  industry. 

PESTS  AND  DISEASES. 


PESTS. 


Among  the  several  pests  found  in  Florida  pineapple  fields  are  the 
red  spider,  which  attacks  the  basal  part  of  the  leaves,  and  the  mealy! 
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l>u«,S  whicli  feeds  on  the  buds  and  tlie  leaves.  Both  of  these  pests  are 
common,  but  they  seldom  inflict  severe  damage.  Usually  their  at- 
tacks can  be  diminished  by  dropping  a  handful  of  tobacco  dust  into 
the  \nu\  of  the  plant. 

DISEASES. 

The  soft,  dark,  fermented,  decayed  condition  of  the  fruit,  fre- 
quently associated  with  heavy  loss  in  pineapple  shipments  and  com- 
ii.Mi.lv  called  sot't-rot,  is  caused  by  the  attacks  of  a  fungus  {TMela- 
paradoxa),  which  enters  the  fruit  through  bruises,  punc- 
tures, and  through  the  cut  stem  end.  While  decay  due  to  this  fungus 
is  seldom  great  in  the  fields,  it  is  sometimes  so  severe  among  pine- 
apples in  transit  to  market  as  to  cause  almost  a  total  loss  of  the  ship- 


I'lG.  '^i.  —A  track  laid  in  light  sandy  soil  to  facilitate  hauling  by  a  motor  truck.     This 
view  shows  the  topography  of  the  east-coast  pineapple  region  near  Fort  Pierce,  Fla. 

ment.  This  loss  is  particularly  liable  to  occur  in  warm,  humid 
weather,  especially  when  the  fruit  has  been  roughly  handled,  packed 
while  wet,  or  delayed  before  shipment,®  the  decay  spreading  rapidly 
from  one  affected  fruit  to  other  fruits  in  the  same  package.  Pine- 
apples that  have  been  packed  when  mature,  carefully  handled,  graded, 
and  properly  shipped  are  seldom  seriously  affected. 

"  Spike "  or  "  long-leaf,"  a  condition  characterized  by  long, 
spindling  or  spiky  leaves,  most  frequently  occurs  among  pineapples 
grown  on  shell  lands  or  other  soils  high  in  carbonate  of  lime,  and 
these  soils  should  be  avoided  in  selecting  a  site  for  a  plantation. 
There  is  some  evidence  that  in  a  number  of  cases  heavy  applications 


'  Iliggins,  J. 
15  fig.      1912. 


E.    The  pineapple  in  Hawaii.    Hawaii  Agr.  Exp.  Sta.  Press  Bui.  36,  34  p., 
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of  commercial  fertilizers,  particularly  muriate  of  potash,  inorganic 
forms  of  nitrogen  (commonly  referred  to  in  terms  of  ammonia),  and 
acid  phosphate  have  been  followed  by  the  appearance  of  "  spike." 

RED  WI€.T. 

The  most  widespread  and  destructive  disease  of  pineapples  in 
Florida  is  red  wilt,  also  called  wilt,  or  blight.  It  has  been  a  chief 
cause  of  the  decline  of  the  industry  in  that  State. 

Plants  affected  with  wilt  gradually  lose  their  normal  healthy  green 
color  and  assilme  a  dull  reddish  hue.  Usually  the  lower  leaves  are 
first  affected,  but  the  entire  plant  eventually  becomes  red  and  limp 
and  finally  droops  and  dies.  The  disease  commonly  appears  first 
in  a  few  individual  plants  or  groups  of  plants  scattered  here  and 
there  about  the  field,  but  it  gradually  spreads  through  the  entire 


planting  (figs.  29  and  30).    The  affected  plants  sometimes  survivj 
the  attacks  for  months,  especially  when  the  weather  and  other  gro^ 
ing  conditions  are  favorable,  but  in  most  cases  they  die  raj 
after  the  first  symptoms  of  disease  appear.    The  roots  are  found 
be  rotted  to  a.  considerable  extent,  even  in  early  stages  of  the  dh 

THE  RELATION   OF  RED  WILT  TO   NEMATODES. 

Although  many  theories  have  been  advanced  in  explanation  of 
the  causes  of  red  wilt,  recent  investigations^  indicate  that  it  is  a 
diseased  condition  of  the  plant  due,  at  least  in  large  measure,  to  the 
attacks  of  nematodes  {Heterodercp  rcuUcicola),  minute  parasitic 
ground  worms  which  infest  most  of  the  light  soils  of  the  South  a 


'  Sherbakoff,   C.   D.      Pineapple   wilt.     In   Fla.   Agr.   Exp.    Sta.   Rpt.,   p.   93R-98R, 
15-16.     1917. 
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whicli  are  present  in  ct^untless  numbers  in  most  of  the  Florida  pine- 
apple fields.  These  nematodes  attack  the  pineapple  plant  by  pene- 
tratin*;  and  destroying  its  fine  feeding  roots,  thus  gradually  de- 
priving tlie  plant  of  its  means  of  taking  up  food  and  water  until, 
when  all  the  feeding  roots  are  killed,  the  plant  dies.  The  root  galls 
caustnl  by  the  initiation  of  the  nematodes  are  less  conspicuous  on 
pineapples  than  on  other  hosts  of  this  pest,  and  the  infested  i*oots 
have  a  tendency  to  decay  rapidly.  A  plant  infested  with  nematodes 
has  much  the  same  api^earance  as  if  it  were  suffering  from  drought 
or  lack  of  fertilizer,  and  this  fact  has  resulte<l  in  much  of  the  con- 
fusion regarding  the  real  cause  of  the  ti*ouble  (fig.  29).    The  wilting 


of  pineapples  in  ways  more  or  less  similar  to  those  characteristic 
of  the  Florida  red  wilt  has  been  described  from  various  parts  of 
the  world.  It  is  possible  that  some  of  the  diseases  so  described  may 
have  the  same  cause  as  the  Florida  red  wilt. 

Nematodes  are  readily  carried  from  infested  land  to  new  soils 
on  the  feet  of  men  or  animals,  on  tillage  implements,  and  in  many 
other  ways.  Red  wilt  is  usually  first  seen  among  pineapple  plants 
adjacent  to  roadways,  where  thev^  would  be  most  liable  to  infesta- 
I  tion  in  this  way.  Moreover,  when  pineapples  are  planted  on  cleared 
f  land  adjacent  to  diseased  fields  the  wilt  first  appears  on  those  plants 
which  are  nearest  to  the  old  infested  area.  Slips  from  fields  in- 
fested with  wilt  may  possibly  carry  nematodes  to  new  fields  by 
coming  in  contact  with  infested  soils.    Many  native  weeds  are  hosts 
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for  the  nematode,  and  virgin  land  is  not  always  entirely  free  from 
the  pest.  The  infestation  in  abandoned  fields  is  maintained  on  many 
of  the  weeds  springing  up  naturally.  The  spread  of  wilt  is  often 
very  rapid,  pineapple  plants  on  new  fields  usually  showing  symptom^ 
within  a  year  or  two  after  the  land  has  been  planted.  The  spread 
often  follows  natural  drainage  slopes  by  the  washing  of  infested  soil. 

CONTROL  OF  RED  WILT.  ' 

Many  methods  of  combating  red  wilt  have  been  tried,  but  these 
have  been  generally  unsuccessful,  owing  to  the  lack  of  understanding 
of  the  real  nature  of  the  disease.  Slips  have  been  brought  from 
Cuba  and  other  distant  points  in  the  expectation  that  they  would 


Fig.  27, — Packed  crates  of  pineapples  ready  for  shipment. 

prove  free  from  disease.  There  is  no  evidence  to  show  that  the  im- 
ported slips  are  in  any  way  more  desirable  than  equally  healthy, 
vigorous,  home-grown  slips.  Besides,  there  is  always  the  chance  of 
introducing  some  unsuspected  pest  on  plant  material  from  outside 
sources.  While  the  planting  of  good  slips  is  of  the  utmost  impor- 
tance, not  even  the  best  of  them  can  be  expected  to  survive  on  soil 
depleted  of  fertility  or  infected  with  disease. 

Another  control  measure  which  has  been  tried  is  that  of  spading 
calcium  cyanamid  into  the  soil  at  the  rate  of  1  ton  or  more  to  the 
acre.^  The  method  has  given  some  measure  of  success,  but  it  is  too 
expensive  for  general  application. 


«  Watson,  J.  R.     Control  of  root-knot  by  calcium  cyanamid  and  othor  means. 
Exp.  Sta.  Bui.  136,  pp.  145-160,  fig.  67.     1917. 
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All  varieties  of  pineapples  grown  in  Florida  are  attacked  by  the 
nematodes.     The    Spanish    is   less   susceptible,   however,   than    the 

lyenne.  Investigations  made  by  the  Bureau  of  Plant  Industry 
L^i  the  United  States  Department  of  Agriculture  with  the  object  of 
selecting  resistant  strains  or  varieties  may  eventually  prove  success- 
tul,  but  at  the  present  time  the  only  promising  plan  of  controlling 
wilt  is  that  of  first  freeing  the  soil  of  nematodes,  as  discussed  under 
tlio  heading  ^'  Kestoration  of  the  pineapple  industry." 

DEPLETION  OF  SOIL  HUMUS. 

'     Red  wilt  due  to  the  attack  of  nematodes  is  closely  associated  with  an 
/equally  important  cause  of  the  decline  of  the  pineapple  industry, 


Fig.  28. — A  productive  pineapple  field. 

namely,  the  depletion  of  the  humus  or  decaying  vegetable  matter 
in  the  soil.  The  destruction  of  humus  through  constant  cultivation 
and  the  exposure  of  the  light  sandy  soil  to  the  tropical  sun  proceeds 
at  a  very  rapid  rate.  Even  in  their  virgin  state  Florida  pineapple 
soils  are  poor  in  humus,  and  after  a  few  years  of  intensive  cultiva- 
tion this  scanty  supply  is  almost  exhausted,  and  the  soil  is  left  in  an 
unproductive  state,  low  in  fertility,  and  lacking  in  soil  organisms 
Essential  to  healthy  plant  life.  In  such  impoverished  soils  pineapples 
can  not  be  expected  to  grow  satisfactorily,  even  if  no  disease  is 
present  to  further  impair  the  vitality  of  the  plants. 
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Pineapple  culture  on  the  keys  and  in  other  Florida  sections  was 
abandoned  when  the  vegetable  matter  of  the  soils  of  the  region  became 
exhausted,  and  fields  which  have  been  long  under  cultivation  or 
exposed  to  the  sun  for  any  length  of  time  can  seldom  be  successfully 
replanted.  It  is  clear,  therefore,  that  in  restoring  abandoned  pine- 
apple fields  the  replenishment  of  the  diminished  humus  supply  must 
be  given  full  consideration. 

RESTORATION  OF  THE  PINEAPPLE  INDUSTRY. 

The  chief  problem  which  must  be  solved  before  pineapples  can 
be  replanted  in  Florida  is  the  reduction  of  the  number  of  nematodes 
and  the  restoration  of  the  depleted  soil  humus.     Fortunately,  the 


Fig.  29. 


-A  typical  spot  ill  a  lield  infected  with  red  wilt.     Photographed  May,  19l*l,  in 
the  1917  planting  of  pineapples  shown  in  figure  14. 


remedial  measures  most  promising  in  controlling  nematodes  are  also 
most  successful  for  replenishing  soil  fertility  and  humus. 

A  number  of  the  crops,  particularly  Natal  grass,  velvet  beans, 
and  the  Iron  or  other  nematode-resistant  varieties  of  cowpeas,  which 
can  be  grown  even  in  the  light  soils  of  the  old  pineapple  fields, 
are  nearly  or  quite  immune  from  attacks  by  nematodes.  By  grow- 
ing these  crops  for  a  period  of  several  years  the  pests  can  be  starved 
out,  and  at  the  same  time  the  fertility  of  the  soil  can  be  built  up  to  a 
degree  favorable  to  the  growth  of  pineapples.  Preliminary  results 
from  experimental  plantings  made  by  investigators  of  the  Bureau  of 
Plant  Industry  ^  have  shown  that  of  these  crops  Natal  grass  ( Trich- 

"  Fulton,  H.  R.,  and  Winston,  J.  R.  Prevention  of  root-knot  in  pineapples.  In  Fla. 
Grower,  v.  20,  no.  17,  p.  7,  illus.     1919. 
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ohu  ltd  rosea  Nees)^®  makes  by  far  the  quickest  and  heaviest  growth, 
aiul  of  all  crops  tried  it  is  the  most  satisfactory  and  cheapest  to 
plant.  After  land  had  been  sown  and  allowed  to  remain  in  Natal 
grass  for  two  years  or  more  it  was  found  that  the  nematodes  had 
practically  disiippeared  and  that,  moreover,  the  soil  had  become 
darker  in  color  and  rich  in  hunuis  and  fertility.  Healthy,  vigorous 
slips  recently  planted  on  this  restored  land  have  given  every  promise 
of  high  future  production.  (Figs.  16  and  17.)  Plants  growing 
vigorously  under  such  favorable  soil  conditions  suffer  less  from  cold 
injury  than  less  vigorous  plants.  They  are  able  readily  to  replace 
roots  that  may  In?  destroyed  by  nematodes  and  so  can  withstand 
moderate  attacks  of  this  pest. 


Fig.  30. — Pineapple  plants  on  hammock  soil  rapidly  succumbing  to  wilt. 

A    PRACTICAL    METHOD    OF    RESTORING   ABANDONED 

PLANTATIONS. 

In  conformity  with  the  results  thus  far  obtained  in  these  experi- 
mental plantings,  it  is  suggested  that  owners  of  land  formerly 
planted  to  pineapples  who  desire  to  put  it  in  good  shape  for  replant- 
ing proceed  in  the  following  manner:  The  old  plants  that  remain 
should  be  first  gathered  and  then  removed  or  left  to  rot  on  the  land. 
Xatal  grass  seed  should  be  sown  broadcast  at  the  rate  of  8  or  10 
pounds  per  acre.     This  can  be  done  at  any  time  of  the  year  when 

^"Fulton,  H.  R.,  and  Winston,  J.  H.  [J.  R.].  Natal  grass  and  the  control  of  pineapple 
root-knot.     In  Fla.  Grower,  v.  22,  no.  16,  p.  22.     1920. 

Tracy,  S.  M.  Natal  grass,  a  southern  perennial  hay  crop.  U.  S.  Dcpt.  Agr.  Farmers' 
Bui.  726,  16  p.,  4  fig.     1916. 
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the  soil  moisture  is  sufficient  for  germination,  but  preferably  in  the 
fall.  Under  ordinary  conditions  this  grass  will  quickly  make  a  good 
start  and  should  be  left  undisturbed  and  allowed  to  reseed  itself  at 
will  (fig.  31).  It  will  probably  be  effective  to  allow  the  land  to 
remain  in  Natal  grass  for  two  years,  but  if  the  soil  is  in  a  very  im- 
poverished condition  or  badly  infested  with  nematodes,  three  years 
or  longer  may  be  necessary. 

Before  the  Natal  grass  is  turned  under,  tests  should  be  made  to  de- 
termine whether  or  not  the  nematodes  have  been  starved  out.  A 
few  pepper  plants  may  be  set  in  spots  here  and  there  through  the 
field.  If  these  grow  vigorously,  with  roots  free  from  the  nematode 
galls,  it  may  be  assumed  that  the  nematodes  are  practically  elimi- 
nated, because  peppers  are  very  susceptible  to  attack  by  this  pest  and 
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Fig.  31. — A  field  In  Natal  grass  at  the  left.     At  the  right  is  a  field  in  which  Natal  grass 
has  recently  been  plowed  under  and  pineapples  set  out. 

would  be  affected  where  nematodes  are  abundant.    After  tests  mad< 
in  this  way  indicate  that  the  nematodes  have  been  sufficiently  re 
duced  or  eliminated,  the  Natal  grass  can  be  plowed  under  and  pin< 
apples  replanted. 

In  replanting,  the  most  vigorous  and  healthy  slips  should  be 
lected.  The  fields  should  then  be  given  good  care  and  every  effoi 
made  to  increase  the  vigor  and  consequently  the  disease  resistanc 
of  the  plants  and  to  reduce  the  chances  of  nematode  infestation  from 
near-by  infected  fields.  The  soil,  however,  is  likely  to  become  rein- 
fested  sooner  or  later,  often  by  the  time  three  or  four  crops  have  been 
harvested.  When  the  replanted  fields  begin  to  show  decreased  yields 
as  a  result  of  reinfestation,  the  land  should  be  resown  with  Natal 
grass  seed  and  that  grass  grown  until  the  humus  is  restored  and  the 
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nematodes  starved  out.  In  following  this  plan  of  restoration  it 
will  be  neccssar}'  for  the  pineapple  grower  to  have  one-third  to  one- 
half  of  his  acreage  in  Xatal  grass.  The  added  fertility  secured  in 
plowing  under  the  Xatal  grass  should  fully  cover  the  expense  in- 
volved in  carrying  out  the  plan  of  rotation. 

Many  other  methods  of  restoring  pineapple  fields  have  been 
attempted,  but  without  success.  It  seems  certain  that  no  plan 
which  neglects  either  nematode  control  or  humus  restoration  can 
be  successful.  On  the  other  hand,  a  number  of  growers  who  have 
put  into  practice  the  plan  suggested  above  are  now  securing  prom- 
ising results  and  are  producing  crops  on  a  profitable  basis.  The 
building  up  of  abandonecl  pineapple  soil  with  Xatal  grass  in  the 
manner  suggested  promises  to  be  a  slow  but  sure  method  of  reviving 
the  pineapple  industry  not  only  in  Florida,  but  in  other  sections 
where  similar  conditions  exist. 

CONCLUSIONS. 

A  small  portion  of  the  abandoned  pineapple  land,  particularly 
that  of  the  hammock  type,  is  richer  than  the  average  in  fertility 
and  is  well  suited  for  the  culture  of  vegetables  and  fruits,  such 
as  limes,  grai>efruit,  and  avocados.  Many  growers  who  formerly 
raised  pineapples  exclusively  are  planting  these  richer  soils  to  some 
of  these  crops.  Diversification  of  this  sort  is  safer  and  in  the  end 
probably  more  profitable  than  specialization  with  a  single  crop, 
and  it  should  he  encouraged.  However,  as  the  acreage  of  land 
suitable  for  these  other  crops  is  limited,  the  future  prosperity  of  the 
farmers  of  the  pineapple  section  depends  largely  upon  the  restora- 
tion of  the  pineapple  industry. 

Persons  contemplating  going  into  pineapple  growing  should 
thoroughly  investigate  conditions  at  first  hand  before  making  any 
investment.  This  precaution  should  be  taken  not  only  by  pros- 
pective pineapple  growers,  but  also  by  anyone  planning  to  grow 
fruit  crops  in  Florida  or  any  other  part  of  the  country.  The  re- 
wards of  fruit  growing  are  often  excellent,  but  success  requires 
careful  preliminary  investigation,  considerable  skill,  and  hard  work, 
particularly  where  the  capital  is  limited.  Pineapple  growing  is 
no  exception  to  the  rule.  The  new  grower  in  Florida  should  con- 
sult with  the  agricultural  investigators  of  the  State  and  Federal 
Governments,  and  especially  with  successful  and  established  grow- 
ers. These  men  are  familiar  with  the  ups  and  downs  of  pineapple 
liiowing,  and  it  is  due  to  their  determined  efforts  for  the  restora- 
♦  tion  of  the  industry  that  the  future  of  pineapple  growing  now 
f  appears  encouraging  provided  proper  restoration  methods  are 
adopted. 


HOW  TO  DO  IT. 

Do  you  want  practical  suggestions  on  how  to  build 
a  silo,  a  hog  house,  a  poultry  house,  a  potato-storage 
house,  or  how  to  make  a  tireless  cooker,  or  other 
farm  convenience?  Are  you  seeking  ideas  on  how 
to  prepare  vegetables  for  the  table,  how  to  care  for 
food  in  the  home,  how  to  bake  bread  and  cake  and 
other  appetizing  foods  in  an  efficient  and  economical 
manner?  Is  there  some  practical  question  about 
your  corn  or  wheat  or  cotton  or  other  crops,  or 
about  your  poultry  or  live  stock,  to  which  you  are 
seeking  an  answer?  The  answers  to  thousands  of 
such  questions  and  practical  suggestions  for  doing 
thousands  of  things  about  the  farm  and  home  are 
contained  in  over  500  Farmers'  Bulletins,  which  can 
be  obtained  upon  application  to  the  Division  of  Pub- 
lications, United  States  Department  of  Agriculture, 
Washington,  D.  C. 
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AMERICAN  TRAPPERS  receive  yearly  in  the  aggregate 
^  many  raillions  of  dollars  for  their  fur  harvest,  which,  up 
to  tiie.  moment  they  set  out  to  gather  it,  does  not  cost  them  a 
single  effort  Recently  the  supply  of  peltries  has  been  decreasing 
at  an  alarmmg  rate.  Raw-fur  buyers  representing  all  parts  of 
the  country  place  the  decrease  at  from  25  to  50  per  cent  during 
the  last  10  years.  There  are  no  longer  any  virgin  trapping 
grounds.  Even  in  Alaska  the  two  most  important  fur-bearing 
animals,  the  beaver  and  the  marten,  had  become  so  nearly 
exterminated  that  up  to  1921  they  were  protected  by  a  long 
close  period. 

Laws  protecting  fur-bearing  animals  are  designed  to  keep 
a  steady  flow  of  peltries  coming  to  market  year  after  year, 
thereby  bringing  trappers  a  reliable  income  and  giving  regular 
employment  to  thousands  of  people  engaged  in  dressing  skins, 
manufacturing  garments,  and  distributing  them  through  the 
various  avenues  of  trade. 

A  general  protest  comes  from  raw-fur  buyers  against  trafiic 
in  unprime  skins.  The  losses  caused  by  kiUing  fur  animals 
when  their  pelts  are  not  prime  are  enormous.  An  educational 
campaign  is  greatly  needed  to  prevent  this  waste  and  to 
perpetuate  our  fur-producing  resources. 

It  is  hoped  that  the  information  contained  in  this  bulletin,  the 
seventh  annual  publication  on  the  subject,  will  be  instrumental 
in  promoting  judicious  and  harmonious  action  in  this  important 
matter. 


Contribution  from  the  Bureau  of  Biological  Survey 

E.  W.  NELSON,  Chief 

Washington,  D.  G.  Issued  September,  1921 
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LEGISLATION  OF  1921. 

Half  of  the  42  State  legislatures  in  session  in  1921  enacted  legis- 
lation relating  to  fur-bearing  animals,  the  general  trend  of  which  was 

safeguard  and  conserve  these  animals  and  to  insure  prime  condi- 
i  ion  of  peltries.  The  season  on  beavers  was  closed  for  a  term  of  years 
in  Indiana,  Michigan,  Nevada,  and  North  Dakota,  and  on  otter  in 
Indiana  and  Nevada.  Muskrats  were  protected  untU  1924  in  North 
Dakota,  which  is  the  first  time  a  State  has  been  closed  to  the  trapping 
of  these  animals.  Open  seasons  for  taking  fur-bearing  animals  were 
shortened  in  Idaho,  Indiana,  Kansas,  Maine,  Massachusetts,  Pennsyl- 
vania, Rhode  Island,  and  Vermont;  houses,  dens,  or  burrows  of  fur 
animals  were  protected  in  Kansas,  Maine,  and  Michigan,  and  further 
restrictions  were  placed  on  the  methods  of  capture  in  Indiana, 
Kansas,  and  Nebraska.  Open  seasons  were  slightly  lengthened  in 
Michigan,  Ohio,  South  Carolina,  and  locally  in  New  Hampshire. 
Nebraska  and  Nevada  now  require  that  the  skins  of  beavers  taken 
under  permit  to  prevent  damage  to  property  be  turned  over  to  the 
chief  game  warden  and  the  county  commissioners,  respectively,  for 
disposition,  half  of  the  proceeds  to  be  paid  to  the  permittee  for 
trapping  the  animals. 

Laws  relating  to  game  animals,  including  deer  and  other  big  game,  rabbits,  and  squirrels  will  be  found 
...  warmers'  Bulletin  1235,  " Game  Laws  for  1921." 
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Licenses  to  trap  fur  animals  were  required  of  residents  and  non- 
residents in  Nebraska,  and  fees  were  increased  in  Montana,  Oregon, 
and  Wyoming.  Kansas  prohibited  nonresidents  and  aliens  from 
trapping  fur  animals  and  prescribed  a  $1  license  for  residents;  West 
Virginia  now  requires  no  trapping  license,  except  for  skunks. 

Michigan  repealed  her  State  bounty  laws  and  created  a  fund  by 
authorizing  the  setting  aside  of  part  of  the  deer-hunting  license  fees 
for  hiring  trappers  and  hunters  to  destroy  predatory  animals.  Mon- 
tana provided  that  25  cents  of  every  hunting  or  trapping  license  fee 
be  set  aside  as  a  fund  to  be  used  in  cooperation  with  the  Bureau  of 
Biological  Survey,  U.  S.  Department  of  Agriculture,  for  the  destruc- 
tion of  predatory  animals,  and  the  commission  was  further  authorized 
to  make  appropriation  from  the  funds  at  its  disposal  for  the  eradica- 
tion of  predatory  animals  which  destroy  game.  The  bounty  on 
wildcat  was  increased  in  New  Hampshire  from  $5  to  $10,  and  in 
Vermont  on  lynx  or  bobcat  from  $5  to  $8,  and  bounties  on  all  pred- 
atory species  were  increased  in  South  Dakota.  In  Pennsylvania 
the  bounty  on  mink  was  repealed  and  open  and  close  seasons  pre- 
scribed for  the  species,  and  the  bounty  on  weasel  was  decreased  from 
$2  to  $1.50. 

Kansas  and  Nebraska  prescribed  regulations  governing  the  raising 
of  fur  animals  in  captivity,  and  Wyoming  provided  that  beavers  may 
be  taken  under  a  $5  permit  for  propagating  purposes,  but  prohibited 
the  killing  or  sale  of  animals  so  taken  for  a  period  of  3  years. 

The  Secretary  of  Agriculture  promulgated  regulations  under  the 
act  of  February  2,  1903,  effective  June  1,  1921,  requiring  that  all 
foxes  imported  into  the  United  States  for  breeding  purposes,  except 
those  for  zoological  gardens  and  similar  institutions,  shall  be  subject 
to  inspection  and  quarantine  to  determine  whether  they  have  cer- 
tain diseases  contagious  to  foxes,  and  limiting  the  ports  of  entry. 

On  August  30,  1921,  effective  September  1,  1921,  regulations  relat- 
ing to  land  fur-bearing  animals  in  Alaska  were  amended  by  providing 
an  open  season  on  beaver  and  marten,  there  previously  having  been 
a  closed  season  on  beaver  since  1910  and  on  marten  since  1919,  and 
making  certain  minor  changes  in  the  open  seasons  on  other  land  fur- 
bearers. 

SUMMARY  OF  LAWS  RELATING  TO  SEASONS,  PROHIBITED 
METHODS,  LICENSES,  POSSESSION,  SALE,  SHIPMENT, 
EXPORT,  MISCELLANEOUS  PROVISIONS,  PROPAGATION, 
AND  BOUNTIES. 

In  many  States  legislation  for  the  protection  of  fur  animals  has  not 
progressed  to  the  stage  of  stringent  regulation,  and  this  condition, 
together  with  the  peculiar  commercial  nature  of  the  fur  industry, 
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makes  it  often  exceedingly  difficult  to  determine  what  restrictions, 
if  any,  apply  to  the  transportation  and  marketing  of  furs. 

In  stating  the  open  seasons,  the  plan  of  the  New  York  law  has 
been  followed,  as  in  the  bulletin  on  the  game  laws  for  1921,"  to  include 
the  first  and  the  last  days  thereof.  vStatements  regarding  trapping  on 
lands  of  another  do  not  take  into  consideration  the  general  trespass 
laws  of  the  State.  The  bounty  laws  included  relate  to  all  animals 
and  birds  on  which  bounty  is  paid. 

FEDERAL  LAWS. 

Two  Federal  laws  have  a  bearing  on  the  fur  industry  of  the  United  States — the 
Lacey  Act,  governing  interstate  temmerce  in  wild  animals,  and  the  tariff  act  of  October 
3,  1913. 

riiat  part  of  the  Ijtcey  Act  codified  as  section  242  of  the  Criminal  Code  (35  Stat., 
ii;{7)  make.M  it  unlawful  to  ship  or  transport  "from  any  State,  Territory,  or  District 
of  the  ITnited  States  to  any  other  State,  Territory,  or  District  thereof  the  bodies 
or  part«  of  bodies  of  any  wild  animal  or  bird  killed  or  shipped  in  violation  of  the  law  of 
the  State,  Territory,  or  District  in  which  the  same  were  killed  or  from  which  they 
■vrore  shipped. 

The  tariff  act  of  1913  places  a  duty  of  10  per  cent  ad  valorem  on  live  animals  shipped 
into  the  United  States.  Paragraph  397  of  this  act  places  on  the  free  list  animals 
imported  for  breetling  purposes  by  a  citizen  of  the  United  States:  '* Provided,  That 
no  such  animal  shall  be  admitted  free  unless  pure  bred  of  a  recognized  breed  and  duly 
registered  in  a  book  of  record  recognized  by  the  Secretary  of  Agriculture  for  that 
breed."  This  act  has  made  it  impossible  thus  far  to  admit  free  of  duty  any  foxes 
or  other  Canadian  fur  animals  for  propagation.  Raw  furs  not  advanced  in  manu- 
ure  are  admitted  free  of  duty. 

Hie  Secretary  of  Agriculture  promulgated  regulations  under  the  act  of  February 
2,  190;>,  effective  June  1,  1921,  requiring  that  all  foxes  imported  into  the  United  States 
for  breeding  purposes,  except  those  for  zoological  gardens  and  similar  instituliona, 
shall  be  subject  to  inspection  and  quarantine  to  determine  whether  they  have  ascarids, 
hookworm,  lungworm,  coccidiosis,  mange,  distemper,  or  any  other  disease  contagious 
to  foxes;  limiting  the  ports  of  entr>'  to  Boston,  Mass.,  New  York  and  Rouses  Point, 
N.  Y.,  Port  Huron,  Mich.,  Calais,  Me.,  Pembina,  N.  Dak.,  and  Seattle,  Wash.;  and 
pro\'iding  that  the  owner,  shall  pay  for  the  feed  and  care  of  the  animals  while  in  quar- 
antine in  quarters  furnished  by  him  and  approved  by  the  department. 

LAWS  OF  STATES. 

ALABAMA. 

Open  seasons : »  Dates  inclusive. 
Beaver,  otter,  bear,  raccoon,  op)ossum,<  mink,  muskrat Nov.  1-Mar.  1. 

Prohibited  methods:  No  restrictions. 

Licenses:  Fee,  JIO;  issued  by  probate  judges.  Landowners  or  landlords,  tenants,  and  members  of  fami- 
lies may  trap  on  own  land  during  open  season  without  license.  Written  permission  required  to  trap 
on  land  of  another. 

Po3ses.iion  and  sale:  Possession  of  opossum  and  the  young  of  protected  fur  animals  prohibited  during 
close  season.    No  other  restrictions. 

Shipment  and  export:  No  restrictions. 

Propagation:  No  legislation. 

Bounties:  None  paid. 


»  Farmers  Bulletin  1235,  "Game  Laws  for  1921." 

*  Alabama:  Owner  may  protect  premises  in  any  manner  at  any  time  from  depredations  of  fur  animals. 

*  Opossums  may  be  hunted  with  dog  or  gun:  Oct.  15- Mar.  1. 
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ALASKA/ 

Open  seasons:* 
District  1.''  ■  Dates  inclusive. 

Beaver Dec.  1-Mar.31. 

Marten  (American  sable) Nov.  16-Mar.  31 . 

Muskrat Dec.  16-Apr.  30. 

Land  otter,  mink^  weasel  (ermine) Dec.  16-Mar.  31. 

Fox,  lynx Dec.  1-Feb.  28. 

Districts  2  and  3  K' 

Beaver,  marten  (American  sable),  land  otter,  mink,  weasel  (ermine) Nov.  16-Mar.  31. 

Muskrat .• * Dec.  1-May  31. 

Lynx,  fox Dec.  1-Mar.  15. 

Throughout  Territory. 

Sea  otter No  open  season.io 

Bear  (black,  glacier,  and  cinnamon),  wolf,  wolverine,  squirrel,  marmot,  varying  hare 

(rabbit),  and  arctic  hare Unprotected. 

Prohibited  methods:  Unlawful  to  take  or  kill  fur  animals  with  pojson  or  by  use  of  trap  or  device  known 
as  the  "klips,"  steel  bear  trap,  or  any  other  trap  with  jaws  having  a  spread  exceeding  8  inches,  by 
shooting,  or  with  aid  of  artificial  light  or  dog.  The  use  of  dogs  for  pursuing  and  kilUng  protected  fur 
animals  and  the  use  of  poison  for  killing  any  land  fur  animal  prohibited. 
Licenses:  None  required  for  trapping,  but  trappers  must  keep  record  of  all  pelts  taken  and  make  annual 
report  to  commissioner  on  or  before  August  1,  showing  to  whom  and  when  sold  or  disposed  of,  and  must 
pay  tax  on  all  pelts  not  sold  to  licensed  fur  trader  in  Territory.  Stationary  fur  buyer,  $25;  traveling 
fur  buyer,  $150;  issued  by  commissioner;  fur  buyer  must  also  pay  license  tax  on  each  pelt.  License  taxes 
on  pelts:  Sea  otter,  $100;  moose  trophy,  $10;  caribou,  sheep,  and  goat  trophies,  $5;  silver  and  black  fox, 
$3.50;  polar  bear  and  deer  trophy,  $2.50;  fisher,  $2;  blue  fox,  $1.50;  brown  and  grizzly  bear,  cross  and  white 
fox,  $1;  black  bear,  beaver,  marten,  land  otter,  red  fox,  lynx,  50  cents;  mink,  wild  cat,  25  cents;  muskrat, 
weasel,  0  cents;  pelt  not  specifically  mentioned,  10  cents. 
Possession  and  sale:  No  restrictions  on  prime  skins  legally  taken. 

Shipment  and  export:  No  restrictions  on  prime  skins  legally  taken.  Shipments  of  furs  consigned  to 
points  outside  of  Alaska  should  be  reported  to  the  Bureau  of  Biological  Survey,  Department  of  Agri- 
culture, Washington,  D.  C." 
Propagation:  No  restrictions  except  on  Aleutian  Islands  Reservation,  where  permits  to  propagate  fur 
animals  and  trap  them  for  breeding  purposes  must  be  obtained  from  the  Department  of  Agriculture. 
Fur  farmer  must  obtain  license,  fee  $25,  and  pay  license  tax  on  each  pelt  sold.  Issued  by  commissioner. 
Bounties:  Wolf,  $15;  eagle,  50  cents. 

ARIZONA. 

open  seasons : 

Beaver No  open  season. i> 

All  other  fur  and  predatory  animals Unprotected." 

Prohibited  methods:  No  restrictions. 

Licenses:  Fee,  $2.50;  issued  by  warden,  designated  deputies,  and  clerks  of  boards  of  supervisors.  License 
not  required  for  trapping  on  own  land,  nor  by  persons  Under  18  years  of  age.  Unlawful  to  disturb  or 
remove  traps  of  licensed  trappers  on  pubUc  domain  or  on  lands  where  they  have  permission  to  trap. 

Possession  and  sale:  No  restrictions. 

Shipment  and  export:  No  restrictions. 

Miscellaneous:  Unlawful  to  use  fish  or  the  flesh  of  any  game  bird  or  animal  for  trap  bait. 

^Alaska:  Regulations  relating  to  land  fur  animals  may  be  obtained  upon  application  to  the  Secretary 
of  Agriculture,  Washington,  D.  C.  For  special  information  regarding  sea  otters  and  fur-seal  fisheries  and 
the  Afognak  Reservation,  which  are  subject  to  special  legislative  and  administrative  control,  application 
should  be  made  to  the  Commissioner  of  Fisheries,  Washington,  D.  C. 

6  Unlawful  to  kill  any  land  fur  animal  when  its  fur  is  unprime. 

T  District  1  includes  the  Aleutian  Islands,  Alaska  Peninsula  and  neighboring  islands,  and  Southeastern 
Alaska,  mainland  and  islands,  from  Yakutat  Bay  to  Dixon  Entrance. 

fi District  2  includes  the  mainland  and  islands  from  Yakutat  Bay,  Gulf  of  Alaska,  lUamna  Lake,  and 
Bristol  Bay,  northward  to  the  headwaters  of  the  streams  flowing  into  the  Arctic  Ocean  north  of  the  sixty- 
eighth  parallel  of  north  latitude. 

9  District  3  includes  the  region  drained  by  the  streams  entering  the  Arctic  Ocean  north  of  the  sixty-eighth 
parallel  of  north  latitude. 

10  Season  on  sea  otter  expires  Nov.  15,  1925. 

»  Blanks  for  reporting  shipments  by  mail  may  be  obtained  from  postmasters  and  those  for  reporting 
other  shipments  will  be  supplied  upon  appUcation  to  the  Biological  Survey,  Washington,  D.  C,  or  to. 
local  fur  wardens  in  Alaska. 

^^ Arizona:  Expires  Dec.  31,  1922. 

13  Mountain  Uon,  wolf,  fox,  coyote,  lynx,  wildcat,  skunk,  or  other  obnoxious  animals  may  be  taken 
State  game  preserves  only  under  regulations  of  the  State  game  warden.    Owner  may  protect  his  prei 
Ir-om  the  depredations  of  predatory  and  fur  animals  at  any  time. 
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Propacation :  I'nder  pennit  rrom  Stale  game  warden,  fur-bearins  and  predator>-  animals  may  l>o  kept  for 
propagation,  exhibition,  or  sale. 

Payment  of  boanties  is  optional  with  county  board  of  supervisors. 


ARKANSAS. 
Op«o  iiMOBS;  >4  Datta  inelusim. 

Bear Nov.  IQ- Jan.  15. 

Beaver,  otter Jan.  2- Mar.  1." 

All  other  fur  animals Oct.  1-Mar.  1. 

Prohibited  methodi:  Unlawful  to  trap  bears,  or  to  hunt  them  at  night  with  torch  or  searchlights. 

Bag  limits:  One  bear  a  season. 

'  icensea:  Trapping  license,  $30  (only  required  for  use  of  12  or  more  traps).    Hunting  license  required  to 

•xill  bears:  Resident,  SI. 10;  nonresident,  tl5;  dog,  tised  in  hunting  bears,  $1.50. 
I'osseasion  and  tale:  Sale  of  raw  skins  Is  prohibited  except  between  October  1  and  March  15.    Sale  or 

«'X(-hai)KO  uf  lM>ap<  prohibited. 
Shipment  and  export:  No  restrictions  except  on  bears,  the  export  of  which  is  prohibited  except  by  non< 

rfsi'lent  licensee  imder  affidavit  that  the  bear  was  legally  taken  and  Is  not  for  sale. 
Propasntion:  The  Fish  and  Gome  Commission  is  authorised  to  Issue  permits  to  breeders  of  game  and  fur 

'!  regulatians  as  It  may  prescribe. 
Bo  irta  may  offer  bounty  on  wolf,  wildcat,  or  panther,  and  fix  the  amount  of  such  bounty. 

CALIFORNIA. 

Oi  '«  ^  Dates  inclusive. 

own  bear,  ring-tail  cat,  coon,  pine  marten,  fisher,  wolverine,  mink,  skunk, 

r,fox Oct.  15- Feb.  2& 

.-r.il  aiid  Mia  lion  (in  Game  District  10,  no  open  season) Unprotected. 

Heaver,  otter No  open  season . 

Piohibited  methods:  Unlawful  to  use  poisons  or  gun  larger  than  No.  10  gauge  In  taking  fur  animals,  or  to 

Ilk',  orsmukeout  skunks  from  den*. 
Licenses:  >*  Citizen,  $1;  alien,  S3;  issued  by  Fish  and  Game  Commission.    License  issued  free  to  veterans 
(i(  Civil  War.    Duplicate  license  issued  only  on  affidavit  of  applicant  that  original  has  been  lost  or  de- 
stroyed.   License  not  required  of  person  under  18  years  of  age.    Licensed  trappers  required  to  report 
catch  before  July  1.    Liomsee  must  exhibit  license  and  furs  to  wardens  or  peace  ofHcers  upon  demand. 
I  nlawful  to  disturb  or  remove  traps  of  licensed  trapper  who  is  trapping  on  the  public  domain  or  on  lands 
where  he  h:is  permission  to  trap. 
Possession  and  sale:  No  restrictions. 
Shipment  and  export:  No  restrictions. 

Propagation:  Fur  animals  may  be  raised  in  captivity  under  regulations  of  the  commissioners. 
Bounties:  Mountain  lion,  female, $30;  male,  $20;  paid  by  Fish  and  Game  Commission.    Boards  of  super- 
Tisors  of  counties  may  fix  the  rate  and  pay  bounty  on  coyote,  wildcat,  fox,  Ijtix,  bear,  or  mountain  lion. 
Many  counties  now  jjay  a  botmty  on  some  of  these  animals,  especially  on  coyotes." 

COLORADO. 

Open  seasons: » 

Beaver No  open  season  .i« 

All  other  fur  animals Unprotected.'^ 

Prohibited  methods:  No  restrictions. 

Licenses:  Hunting  license  required  to  trap:  Resident:  General,  S5;  limited  (1921),  $1,  (1922),  $2  (for  coy- 
ote, moimtain  lion,  wolf,  bobcat,  lynx),  nonresident,  $25;  issued  by  commissioner,  county  clerks,  and 
other  agents.    Unnaturalized  resident  not  permitted  to  himt,  capture,  or  Idll  any  wild  bird  or  animal. 

Possession  and  sale:  No  restrictions. 

Shipment  and  export:  No  restrictions. 

Miscellaneous:  Use  of  game  or  fish  for  trap  bait  prohibited. 

Propagation:  No  restrictions,  except  as  to  beaver  and  game  animals. 

Boiinties:  None  paid  by  State  since  1895.  On  petition  of  50  freeholders,  county  commissioners  may  levy 
a  tax  to  pay  bounties  on  coyote,  wolf,  and  moimtain  lion. 

i<  Arkansas:  Fur  animals  found  destroying  crops  or  poultry  may  be  killed  at  any  time. 

1^  After  Jan.  1,  1922,  when  a  close  term  expires,  the  full  open  season  will  be  Oct.  1-Mar.  1. 

16  California:  Written  permission  from  board  of  fish  and  game  commissioners  required  to  trap  or  hunt 
predatory  animals  on  State  game  refuges. 

1"  For  information  in  regard  to  bounties  in  any  county,  application  should  be  made  to  the  county  clerk. 

i»  Colorado:  The  owner  of  property  being  damaged  by  beaver  may  be  permitted  to  kill  them  under  such 
regulations  as  may  be  provided  concerning  disposition  of  the  skins,  by  the  State  game  and  fish  commis- 
sioner. 

1'  A  permit  from  the  State  game  and  fish  commissioner  is  necessary  to  take  mountain  lion,  wolf,  coyote, 
fox,  lynx,  wildcat,  mink,  marten,  or  wolverine  on  Colorado  State  Game  Refuge. 
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CONNECTICUT. 

Open  seasons:  ^  Dates  tTiclusive. 

Otter,  mink,  muskrat Nov.  1-Mar.  14. 

Raccoon Oct.  15-Jan.  31. 

Skunk Nov.  1- Jan .  31. 

Other  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  trap  with  scented  baits  or  to  take  animals  with  a  snare  or  similar  device. 
Traps  must  be  visited  at  least  once  in  48  hours,  and,  on  lands  of  another,  must  not  be  set  in  path,  wood 
road,  or  specially  prepared  furrow.    Owner  or  person  using  traps  must  have  his  name  legibly  stamped 
thereon. 
Licenses:  Hunting  license  required  to  trap:  Resident,  $1.25;  nonresident,  $10.25;  alien,  $15.25;  issued  by 
city  or  borough  clerk.    Person  imder  16  years  of  age  denied  a  hunting  hcense,  but  may  obtain  one  for 
taking  fur  animals  only.    License  not  required  of  resident  hunting  or  trapping  on  own  land  during 
open  season.    Permission  of  owner  required  to  trap  on  lands  of  another. 
Possession  and  sale:  No  restrictions  on  skins  legally  taken. 
Shipment  and  export:  No  restrictions  on  skins  legally  taken. 
Propagation:  No  restrictions  on  possession  or  sale  of  fur  animals  kept  in  captivity. 

Bounties:  Towns  permitted  to  pay  boimty  on  wildcat  or  fox  (not  over  $5);  on  weasel,  woodchuck,  wild 
Belgian  hare,  or  wild  German  rabbit  (not  over  $1). 

DELAWARE. 

Open  seasons:  2t  .  Dates  inclusive. 

Skunk,  mink,  otter Dec.  1-Mar.  10. 

Fox Oct.    1- Apr.  30. 

Raccoon,  opossum Oct.  15-Jan.  15. 

Muskrat Dec.l-Mar.  10.21^ 

Prohibited  methods:  Unlawful  to  Use  pitfall,  deadfall,  scaffold,  cage,  snare,  trap,  net,  pen,  baited  hook,  or 
baited  field  or  any  other  similar  device,  or  any  drug,  poison,  chemical,  or  explosive  for  taking  animals 
protected  by  State  laws,  except  muskrat,  skunk,  mink,  and  otter.  Traps  or  other  devices  unlawfully 
set  are  subject  to  confiscation.  Unlawful  to  destroy  the  nest,  den,  or  lair  of  any  animal  protected  by  law. 
Unlawful  to  hunt,  kill,  take,  or  destroy  any  protected  animal,  except  muskrat,  skunk,  mink,  and  otter, 
while  the  ground  is  covered  with  snow.  Unlawful  to  shoot  at  or  destroy  any  fox  while  it  is  being  chased 
by  a  dog.  Muskrats  may  not  be  taken  during  the  time  any  flood  or  freshet  may  cause  them  to  leave 
their  usual  places  of  shelter  and  protection,  nor  may  they  be  shot  at  night,  hunted  with  a  dog,  or  taken 
by  the  method  commonly  known  as  "nailing." 

Licenses:  License  not  required  of  resident;  hunting  license  required  of  nonresident  (fee,  $10.50);  issued 
by  commission. 

Possession  and  sale:  Unlawful  to  sell  fox  or  fox  hide.    No  other  restrictions. 

Shipment  and  «xport:  Unlawful  to  export  fox  or  fox  hide.    No  other  restrictions. 

Propagation:  No  restrictions,  provided  a  permit  is  obtained  from  the  Chief  Game  Warden  (fee,  $1). 
A  limited  number  of  wild  fur  or  game  animals  for  propagating  purposes  may  be  taken  under  permit. 

Bounties:  None  paid. 

DISTRICT  OF  COLUMBIA. 

No  legislation  relating  to  fur  animals. 

FLORIDA. 

Open  seasons:  Dates  inclusive. 

Beaver,  otter Nov.  1-Jan.  31. 

Other  fur  animals Unprotected. 

Prohibited  methods:  No  restrictions. 

Licenses:  Resident,  $1;  nonresident  or  alien,  $25;  issued  by  county  judge.     Permission  of  owner  re- 
quired to  trap  on  inclosed  land  of  another. 
Possession  and  sale:  No  restrictions. 
Shipment  and  export:  No  restrictions. 
Propagation:  No  legislation. 
Bounties:  None  paid. 

2"  Connecticut:  Fox,  skunk,  raccoon,  wildcat,  mink,  or  weasel  may  be  hunted  or  trapped  on  State  game 
preserves  only  by  superintendent  of  fisheries  and  game  or  persons  designated  by  him.  Fur  animals  may 
be  killed  at  any  time  for  protection  of  property. 

"  Delaware:  Owners  may  kill  foxes  at  any  time  when  destroying  their  poultry,  and  other  fur  animals 
may  be  killed  at  any  time  when  destroying  property. 

21a  In  New  Castle  County,  on  embanked  meadows,  muskrats  may  be  taken  from  December  1  to  March  20. 
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GEORGIA. 

(Laws  1921  not  reoeived.) 
Open  MaBaas:  Dates  inclusive, 

Beaver,  mink,  ottar,  bear,«>>  skunk,  opossum,  muskrat,*>«  raooooo,  fox  (red,  gray), 

wild  cat,««>  dvet  cat  (•••  exception) ; Nov.    2a-Mar.  1. 

ExcepUom:  Fox  In  Oreene  County  (with  dogs  only) Sept.   2-Jan.  31. 

llrnnMt    Hdntiiig  ttoenae  required  to  trap:  Resident,  Stale  Uoenae,  t3;  county  Iloense,  II;  nonmsidont, 
State  lioense,  tU;  bMed  by  oommlssioner  or  oounty  warden.    license  not  required  to  trap  in  militia 
district  or  on  own  or  leased  land  during  open  season.    Pennission  of  owner  required  to  trap  on  lands  of 
another. 
PoeseMlon  and  sale:  Prohibited  during  dose  season. 
Shipment  and  export:  No  restrictions. 

Propagatioa:  No  restrictions  on  propagation  of  unprotected  tm  animals. 
Bounties:  None  paid. 

HAWAn. 

'  i  iwaii  has  no  wild  *"^'«»*«  valuabla  for  fur.    There  arc  no  restriction.^  on  the  propagation  of  fur  animals, 
pt  that  mongooaes  and  rabbits  may  not  be  kept  or  bred.    Pet  rabbits  may  be  raised  if  kept  in  con- 

lUlf 

IDAHO. 

Opci.  ... Dates  inclusive. 

Otter,  mlnk.muskrat,  raccoon Dec.  1-May  l.*» 

MarteiJ.  fisher,  fox Oct.  1-Feb.  1. 

Bear,  mountain  lion,  wolf,  coyote,  lynx,  bobott,  Jack  rabbit,  skunk,  weasel  (see  ex- 
ception)   Unprotected.** 

Eictptkm:  B«ar*>  in  Benewah,  Bonnar,  Boundary,  Kootenai,  and  Shoshone 

Counties Sept.  16-May3a 

Bearer No  open  season .»« 

Prohibited  methods:  No  restrictions. 

Licenses:  Resident,  %a\  nonresident,  $25;  alien,  $50;  issued  by  warden,  deputy,  or  authorized  agent.    No 
license  required  of  veterans  of  Civil  War  or  of  children  under  12  years  of  age.    Licensed  trapper  must 
make  verified  report  at  end  of  season  of  number  and  kind  of  fur  caught,  where  sold,  and  the  price  received, 
l^nlawful  to  destroy,  disturb,  or  remove  traps  of  lioensed  trapper. 
Possesskm  and  sale:**  Skins  of  animals  legally  taken,  within  or  witliout  State,  may  be  possessed  or  sold 
at  any  time.    Unlawful  to  possess  fUr  animals,  or  the  hides  thereof,  on  which  there  is  no  open  season  in 
the  State,  without  permit  from  State  game  warden. 
Shipment  and  eiport:  No  restrictions. 
Miscellaneous:  Unlawftil  to  use  flesh  of  any  game  animal  for  trap  bait.    Unlawful  to  destroy  houses, 

dams,  or  other  structures  erected  by  fur  animals,  except  under  permit  of  State  warden. 
Propagation:  Permit  from  State  warden  required.    Permittee  must  make  verified  yearly  report  showing 

number  of  animals  kept  in  captivity,  number  sold,  and  number  on  hand. 
Bounties:  Coyote,  lynx,  or  wildcat,  S2.oO  each;  bear  or  wolf,  S20;  mountain  lion,  $50;  paid  from  predatory 
wild  animal  fUnd. 

"t>  Georgia:  Bear  and  wildcat  may  be  hunted  at  any  time  for  sport  by  holders  of  State  hunting  licenses 
except  tliat  a  license  is  not  required  in  own  militia  district. 

"<^  Fur  animals  destroying  property  may  be  killed  at  any  time,  and  muskrats  damaging  cultivated  <x 
pasture  lands  or  dams  may  be  killed  under  permit  from  department  of  game  and  fish. 

**  Idaho:  Fish  and  Game  Warden  may  close  season  in  any  locality  on  any  species  of  fur-bearing  animal 
threatened  with  extinction.  Under  permit  of  State  warden,  person  may  protect  own  premises  from  depre- 
dations of  fur  animals,  except  that  bears  doing  damage  may  be  destroyed  without  a  permit. 

" In  Black  Lake  Game  Preserve  beaver,  otter,  marten,  fisher,  fox,  mink,  and  wolverine  are  protected  at 
all  times;  mountain  lion,  bear,  lynx,  wolf,  coyote,  and  wildcat  may  be  destroyed  only  by  game  wardens 
or  duly  authorized  persons. 

In  Payette  Game  Preserve  bear,  lynx,  wolverine,  fox,  otter,  beaver,  marten,  mink,  and  fisher  are  pro- 
tected at  all  times;  mountain  Uon,  timber  wolf,  coyote,  and  wildcat  may  be  killed  only  by  game  wardens 
or  duly  authorixed  persons. 

In  Selway  and  Big  Lost  River  Game  Preserves  beaver,  otter,  marten,  fisher,  fox,  and  mink  are  pro- 
tected at  all  times;  mountain  lion,  bear,  lynx,  wolf,  coyote,  wolverine,  and  wildcat  may  be  killed  only  by 
game  wardens  or  duly  authorized  persons.  In  Big  Lost  River  Preserve  badger,  weasel,  skunk,  and  rabbit 
may  be  killed  by  anyone  without  permit. 

In  Big  Creek  Game  Presers^e  beaver,  otter,  marten,  fisher,  fox,  and  minlr  are  protected  at  aU  times; 
mountain  Uon,  lynx,  timber  wolf,  coyote,  and  wildcat  may  be  killed  only  by  game  wardens  or  duly  author- 
ized persons. 

2<  State  warden  may  grant  permits  to  take  beaver  when  doing  damage  to  irrigation  canals,  crops,  etc. 
Pelts  of  animals  taken  must  be  turned  over  to  warden  for  sale,  half  the  proceeds  going  to  the  trapper.  Pos- 
session of  beaver  hides  otherwise  prohibited. 
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ILLINOIS. 

Open  seasons :  ^  Dates  inclusive. 

Raccoon,  raiiik,  muskrat,  skunk,  opossum,  fox,  otter : Nov.  1-Mar.  15. 

Other  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  use  spear  or  similar  device  for  hunting  or  taking  fur-bearing  animals 
or  explosives,  chemicals,  or  mechanical  devices  or  smokers  of  any  kind  to  drive  them  out  of  their  burrows, 
dens,  or  houses.  Use  of  automobile  or  vehicle  propelled  by  mechanical  power,  or  the  lights  thereof,  or 
ferret  in  hunting  or  taking  fur-bearing  animal  prohibited. 

Licenses:  Resident,  $1;  nonresident,  $10.50;  issued  by  county,  city,  or  village  clerk.  License  not  required 
of  landowners  and  tenants  and  members  of  families  to  trap  during  open  season  on  the  lands  on  which  they 
reside.  License  not  issued  to  person  under  IC  years  of  age  without  written  consent  of  parent  or  guardian, 
nor  to  alien.  Licensee,  on  or  before  April  15,  must  report  all  hides  of  fur  animals  taken,  sold,  shipped, 
or  dealt  in,  together  with  names  and  addresses  of  persons  to  whom  sold  or  shipped.  Permission  from 
owner,  agent,  or  occupant  required  to  trap  on  land  of  another. 

Possession  and  sale:  Possession  of  green  hides  prohibited  except  from  November  1  to  March  25.  No  other 
restrictions  on  possession  and  sale. 

Shipment  and  export:  No  restrictions  on  skins  legally  taken  and  possessed. 

Propagation:  Permit  required  to  conduct  a  fur  farm  on  which  protected  animals  are  reared;  fee,  $2. 

Bounties:  None  paid  by  State;  counties  may  pay  bounty  on  groundhog  and  crow. 

INDIANA. 

Open  seasons:  2?  Dates  inclusive. 

Raccoon,  fox,  opossum,  skunk,  mink,  muskrat Nov.  10-Feb.  10. 

Beaver,  otter No  open  season. 

Prohibited  methods :  Traps  set  on  land  of  another  must  be  placed  at  least  18  inches  within  burrow  or  hollow 
log  and  must  be  visited  at  least  once  in  each  3G  hours.  Muskrat  houses  protected  except  when  obstruct- 
ing ditches  or  watercourses.  Unlawful  to  dig  out  fur- bearing  animals  or  to  chase  them  from  their  burrows 
by  Use  of  smoke,  fumes,  or  chemicals. 

Licenses:  None  required  of  residents;  nonresident,  S15.50;  issued  by  clerk  circuit  court.  Written  consent 
of  owner,  occupant,  or  lessee  required  to  trap  on  land  of  another. 

Possession  and  sale:  Possession  of  fur  animals  or  green  hides  prohibited  during  close  season,  except  that 
fresh  skins  may  be  disposed  of  during  first  5  days  of  close  season.    No  other  restrictions. 

Shipment  and  export:  No  restrictions  on  skins  legally  taken  and  possessed. 

Propagation:  All  animals  raised  in  captivity  are  considered  domestic  stock,  and  the  owner  may  possess, 
sell,  stup,  transport,  or  otherwise  dispose  of  them  without  regard  to  laws  regulating  the  killing  and  dispo- 
sition of  wild  animals.  An  inspection  certificate,  fee  $10,  must  be  obtained  from  the  Department  of 
Conservation.  Permit  required  to  possess  or  harbor  ferrets;  fees,  $10  for  each  single  ferret  and  $5  for  each 
additional  one;  issued  by  Conservation  Department. 

Bounties:  Boards  of  county  commissioners  may  pay  bounty  on  wolf,  fox,  woodchuck,  crow,  owl,  or  hawk. 

IOWA. 

Open  seasons :  23  Dates  inclusive. 

Beaver,  mink,  otter,  muskrat Nov.  15-Mar.  15. 

Raccoon Oct.  15-Feb .  1 . 

Other  fur  animals Unprotected. 

Prohibited  methods:  No  restrictions. 

Licenses:  Hunting  license  required  to  trap:  Resident,  $1;  nonresident,  $10,  issued  by  county  auditor. 

License  not  issued  to  person  under  18  years  of  age  without  written  consent  of  parent  or  guardian.    O  wncrs 

of  farm  lands,  their  children,  and  tenants  may  trap  on  own  land  without  license  during  open  season. 

Permission  of  owner,  occupant,  or  agent  required  to  hunt  fur  animals  with  dog  or  gun  on  cultivated  or 

inclosed  land  of  another. 
Possession  and  sale:  Possession  and  sale  of  beaver,  mink,  otter,  and  muskrat  prohibited  except  during 

open  season  and  first  5  days  of  close  season. 
Shipment  and  export:  Export  of  protected  fur  animals  prohibited. 
Propagation:  No  restrictions  except  as  to  possession  of  protected  species. 
Bounties:  Boards  of  supervisors  of  counties  may  allow  bounty  on  crow,  groundhog,  pocket  gopher,  or 

rattlesnake. 

^Illinois:  Houses  and  dens  of  fur-bearing  animals  protected  except  when  obstructing  public  or  private 
ditches  or  watercourses. 

«T  Indiana:  Protected  fur  animals  may  be  killed  at  any  time  on  one's  own  premises  to  protect  property. 
The  destruction  of  such  animals,  however,  must  be  reported  to  the  Department  of  Conservatien  within  5 
days,  and  if  hides  are  preserved,  they  must  be  sent  to  the  department  or  arrangements  made  for  their 
disposition. 

M  Iowa:  Fur  animals  may  be  destroyed  at  any  time  to  protect  public  or  private  property. 
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KANSAS. 

Open  seasons:  DoW  inclusive. 

Miukrat,  skunk,  mink,  raoooon,  opossum,  d vet  cat Dec.  2- Feb.  28.«> 

Beaver,  otter No  open  season. 

( )  t  h p r  f u  r  animals U  n protected . 

Prohibited  methods:  Ferrets,  poisons,  or  uso  of  smoke  gtins  or  other  de\iceis  for  forcing  smoke,  gas,  or 
I-       '  'lies,  dens,  or  runways,  prohibited.    Unlawful  to  destroy  houses,  dens,  or  nmways  of  fur 

Lie.  it»nt,  fl;  issued  by  cou«ty  clerk.    Resident  landowner  and  members  of  his  family  may 

hutiiur  imp  on  own  land  during  open  season  without  license.  Treppinglicenso  not  issued  to  nonresident 
or  alien.    Consent  of  owner  or  lessee  required  to  hunt  or  kill  wild  animals  on  land  of  another. 

Possessioo  and  tale:  No  restrictions  on  sUns  legally  taken. 

Shipment  and  export:  No  restrictions  on  skins  legally  taken. 

Propagitioa:  Quadrupeds  raised  in  wholly  inck>sed  presenre  under  license  (fee  $2)  may  be  sold  at  any  time 
for  breeding  or  stocking  par]MMS.  Shipments  must  be  tagged  to  show  number  and  kind  of  animals, 
iiiimU^r  of  bleeder's  license,  names  and  addresses  of  consignor  and  consignee,  and  bo  accompanied  by 
jiermits  fh>m  State  warden.  licensee  required  to  make  annual  report  of  number  of  animals  in  pos.sesslon. 
\\'\h\  animals  may  be  captured  during  open  season  and  thereafter  had  i  n  possession  for  breeding  purposes, 
tmdor  rules  and  regtilations  of  State  warden. 

Bounties:  Coyote,  tl;  wolf,  S5;  crow  and  pocket  gopher,  5  cents  each;  paid  by  county. 

KENTUCKY. 

Open  season:  *  Dattn  inclusive. 

Beaver,  mink,  raccoon,  fox,  otter,  opossum,  skunk Nov.l&-Dec.31." 

Other  fur  animals .• Unprotected. 

Prohibited  methods:  Tnps  must  be  set  18  indies  or  more  within  a  hole,  cave,  or  hollow  log.  and  must  be 
vi.viutl  within  each  36  hours. 

Licenses:  None  required.    Written  consent  of  owner  or  lessee  required  to  trap  on  lands  of  another. 

Possession  and  sale:  l\>asesBk>n  of  green  skins  during  close  season  prima  tMie  evidence  of  unlawful  taking. 

Shipment  and  export:  No  restrictions  on  skins  lopallv  taken. 

Propagation:  No  legislation. 

Bounties:  None  paid. 

LOUISIANA. 
Open  seasons:  Datea  inclusive. 

Bear" Nov.  1- Feb.  15. 

Muskrat,  mink,  otter,  raccoon,  skunk,  fox,  opossiun Nov.  1-Jan.  31.s< 

Beaver No  open  season. 

Wolf,  fox,  wildcat,  cougar Unprotected.^ 

Prohibited  methods:  Unlawful  to  trap  bear.    No  other  restrictions. 

Licenses:  '^  Trapping  (includes  pri\ilege  of  hunting),  81;  buyers,  $5;  resident  dealers,  $25;  nonresident 

dealers.  $30:  Lssued  by  tax  collector.    Nonresident  »  not  permitted  to  trap. 
PossessMn  and  sale:  Skins  legally  taken  may  be  posscsse<^l,  sold,  and  shipped  at  any  time. 
Shipment  and  eq>ort:  All  shipments  must  bear  tags  fiumshed  by  commissioner;  no  furs  nor  alligator  skin 
may  Ims  shipped  out  of  State  except  by  holder  of  a  dealer's  license;  export  of  beaver  taken  in  State  pro- 
hibited; also  of  bear,  except  imder  written  permission  of  the  commissioner. 
Miscellaneous:  Use  of  birds  for  trap  bait  prohibited. 

Propagation:  Fur  animals  for  breeding  purposes  may  not  be  captured  except  under  restrictions  specified  in 
permits  issued  by  Department  of  Ck)nservation.    Permit  from  the  department  is  required  to  import  wild 
quadrupeds  into  the  State  or  to  export  them  frMn  the  State. 
Bounties:  None  paid. 

Kansas:  Owner  ot  legal  occupant  of  land  may  destroy  these  animals  at  any  time  when  they  are  do- 
.-iroying  poultry  or  damaging  other  property. 

31  KeTitucky:  Fur  animals  may  be  killed  at  any  time  on  one's  own  premises  to  protect  property. 

^  Raccoon,  opossum,  skunk,  and  mink  may  also  be  taken  with  gim  or  dog  from  Oct.  1  to  Feb.  15. 

^  Louisiana:  Bears  may  be  killed  at  any  time  on  one's  own  land  when  actually  damaging  property. 
Nonresidents  coming  into  State  to  himt  bears  required  to  report  in  writing  to  Department  of  Conservation 
on  or  before  arrival  at  destination. 

^  Muskrats  may  be  killed  at  any  time  when  damaging  any  levee,  and,  under  permit  of  Department  of 
Conser%ation,  to  prevent  damage  to  cultivated  or  pasture  land;  any  fur  animal  may  be  killed  by  tha 
owner  of  land  upon  which  it  is  destroying  property. 

*  Wolves,  foxes,  and  wildcats  hunted  for  sport  may  be  taken  in  any  manner  at  any  time,  and  may  t': 
possessed  by  the  lawful  holder  of  a  State  hunting  license. 


I 


12  •  Farmers'  Bulletin  1238, 

MAINE. 

Open  seasons:  36  Dates  inclusive. 

Muskrat Oct.  15-May  14.37 

Raccoon Sept.  1-Feb.  28. 

Beaver No  open  season.38 

Bear,  bobcat,  Canada  lynx  (loup  cervier),  weasel Unprotected. 

Other  fiir  animals Oct.  15-Feb.  28.3? 

Prohibited  methods:  Unlawful  to  use  snare,  swivel,  pivot,  or  set  gun,  or  to' put  out  poison  for  any  animals. 
Traps  may  not  be  set  wthtn  25  feet  of  a  muskrat  house.  Unlawful  to  dig  out  a  fox  den.  Owner's  name 
and  address  must  either  be  plainly  stamped  on  the  trap  or  on  a  metal  tag  firmly  attached  to  it.  A  bear 
trap  must  be  inclosed  in  a  "hut,"  or  surrounded  with  two  strands  of  barbed  wire,  5  yards  distant  from  the 
trap,  4  and  5  feet,  respectively,  from  the  ground.    Muskrat  and  beaver  houses  must  not  te  disturbed. 

Licenses:  Required  to  trap  fur  animals  (except  bear  and  bobcat)  in  vmorganized  townships:  Fee,  $10; 
issued  by  commissioner.  Licensee,  on  or  before  December  15  of  each  year,  must  make  such  report  as 
the  commissioner  may  require.  Written  consent  of  the  owner  or  occupant  must  be  obtained  before 
setting  traps  on  the  lands  of  another  in  an  organized  county  or  incorporated  place;  such  traps  must  be 
visited  at  least  once  in  every  24  hours  and  any  animals  caught  removed. 

Special  beaver-trapping  license,  good  only  in  territory  opened  to  beaver  trapping  by  commissioner, 
fee,  $25.  Dealer  in  skins  must  be  licensed  (fee.  State,  $25;  county,  $2),  and  must  keep  a  record  of  trans- 
actions and  forward  same  to  the  commissioner  of  inland  fisheries  and  game  on  or  before  December  20  of 
each  year. 

Possession  and  sale:  Sale  of  beaver  skins  without  seal  of  commissioner  attached  prohibited.  No  other 
restrictions  on  skins  legally  taken. 

Shipment  and  export:  Transportation  of  beaver  skins  without  seal  of  commissioner  attached  prohibited. 
No  other  restrictions  on  skins  legally  taken. 

Propagation:  Permit  required  to  raise  fur  animals  (fee,  $2).  Protected  species  may  be  taken  under  special 
permits  by  licensed  trappers  for  breeding  purposes.  No  animals  may  be  imported  into  the  State  without 
permit. 

Bounties:  Bobcat  and  Canada  lynx  (loup  cervier),  .?10  each;  paid  by  State;  claim  to  be  made  within  five 
days  after  killing  or  return  from  trip  on  which  killing  was  done.  Bear,  $5  ($10  in  Washington  and  Penob- 
scot counties);  paid  by  State;  claim  to  be  made  within  10  days  after  killiiig. 

MARYLAND. 
Open  seasons :  '  Dates  inclusive. 

Otter,  muskrat Jan.  1-Mar.  1.'). 

Other  fur  animals  unprotected  (except  locally,  as  follows): 
Raccoon: 

In  Allegany  County,  Sept.  1-Mar.  31;  in  Anne  Arundel  and  Prince  Georges  Counties,  Oct. 
1-Jan.  31  39;  in  Baltimore  county,  Oct.  1-Feb.  28  ■*;  in  Caroline  Coimty,  Sept.  lo-Mar.  31;  in 
Dorchester  County,  Nov.  lO-Mar.  15;  in  Harford  County,  Oct.  2-Nov.  30;  in  Kent,  Queen 
Anne,  Somerset,  and  Wicomico  Counties,  Jan.  1-Mar.  31;  in  Montgomery  County,  Oct.  1.5- 
Jan.  14. 
Opossum: 

In  Allegany  County,  Sept.  1-Mar.  31;  in  Baltimore  County,  Oct.  1-Feb.  28  ■'O;  in  Montgomery 
county,  Oct.  15-Jan.  14;  in  Washington  County,  Dec.  1-Mar.  31. 
Mink:  In  Washington  County,  Dec.  1-Mar.  31;  in  Worcester  County,  Dec.  15-Mar.  l.« 
Skunk:  In  Washington  County,  Dec.  1-Mar.  31. 
Fox: 

In  Caroline  County,  no  open  season;  <«  in  Carroll  County,  no  open  season; ^^  in  Worcester  County 
(chase  with  dogs),  Sept.  1-Mar.  9. 
All  fur  animals  (except  as  above  mentioned): 

In  Frederick  County,  Nov.  15-Feb.  28;  <»  in  Harford  County  (trapping),  Nov.  15-Dec.  24. 

3«  Maine:  Any  person  may  lawfully  kill  any  wild  animal,  except  beaver,  found  destroying  his  property . 

^  Special  laws  on  muskrat,  otter,  fisher,  and  mink  in  certain  localities  in  Oxford  and  Washington 
Counties.    For  information  apply  to  Commissioner  of  Inland  Fisheries  and  Game,  Augusta. 

^  Commissioner  of  inland  fisheries  and  game,  upon  written  complaint  of  landowner  that  beavers  arc 
doing  substantial  damage  to  his  property,  may  declare  sx>ecial  local  open  season  on  them  {see  "  Licenses  ")• 

39  Maryland:  Anne  Arundel  and  Prince  Georges  Counties.— Raccoon  may  not  be  taken  between  sunrise 
and  sunset. 

*<>  Baltimore  Cowniy.— Unlawful  to  set  traps,  except  from  Nov.  10  to  Dec.  20,  for  mink,  weasel,  skunk, 
raccoon,  opossum,  or  fox.  Permits  to  take  certain  predatory  fur  animals  when  destroying  property  may 
be  obtained. 

■*!  Worcester  County.— Unlawful  to  take  mink  on  land  of  another  without  permission  of  owner. 

«  Caroline  and  Carroll  Counties.— JJnlawful  to  kill  a  fox  except  by  hounds  in  a  hunt  or  when  the  fox  is 
destroying  poultry. 

<3  Frederick  County.— Raccoons  or  opossums  may  be  hunted  with  dogs  at  night  at  any  time.  Land- 
owners may  protect  property  from  ravages  of  fur  animals. 
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ProhlMted  methods:  Unlawhil  to  take  or  kill  otter  or  muskrat  In  any  manner,  excei^t  by  gigging  or  trap- 
ping; to  dig  for  muskrat  or  in  any  manner  molest  or  destroy  any  part  of  a  muskrat  house  or  den.    County 
restrictioiu  M  Mlows: 
Amm*  AnmUl  Cbmify.— Uzilawful  to  cut  down  tree  to  obtain  a  raccoon. 

BaUimere  OMUrff.— Unlawful  to  hunt  raccoon  or  opossum  on  Sunday  or  when  snow  covers  the  ground. 
Licenses:  Hunting  license  required  to  trap:  Resident,  SUte.  $5.10;  county,  11.10;  nonresident,  Jio.25 
(fot>  «'  J',  for  State  license  if  applicant  owm  real  estate  In  Maryland  assessed  at  $500;  11.25  for  county 
li,  M»y  where  such  real  estate  is  located);  Issued  by  clerk  of  circuit  court— in  Baltimore  City 

I ;.  irt  of  common  pleas.    License  not  issued  to  penon  under  14  years  of  age  without  written 

reque:.t  of  parent  or  guardian.    Owners,  tenants,  and  their  children  may  hunt  on  own  land  during  open 
season  without  license. 
Posaesslon  and  sale:  roaseastoa  of  sreen  hides  of  otter  or  muskrat  prohibited  except  from  January  1  to 
March  25.    No  other  lestfietioM  on  pnsiswion  and  sale  of  ddns  legally  taken.    County  restrictions  as 
folk)ws: 
AtUfon^  Md  Batamart  OmnMst.— PosseHlan  ofraeeoon  and  opossum  prohibited  during  close  season. 
A  mM  4  rnn4et  ani  Prinee  Omrfta  C&ufdka.—Poaatmlfm  of  raccoon  during  close  seoson  prohibited. 
/  i/y.— Sale  of  raccoon  for  export  from  county  prohibited. 

Shi'  tpert:  No  restrictions  on  skins  legally  taken  and  possessed,  except  that  raccooas  may  not 

bf  i^.,.sj,^^  .mm  Harford  County. 
Propagitfiont  No  legislation. 

Botmtiea:  A  State  bounty  of  SO  cents  each  on  bird  hawk,  or  chicken  hawk,  killed  in  State,  paid  from  State 
game  protection  fond.    Ovntt  Omntf:  Wild  cat,  $4;  fox.  t2:  paid  by  county  treasurer. 

MASSACHUSETTS. 

Open  seasons :  **  DtUef  inclutive. 

Mink,  otter,  skunk,  racoo(m  (see  exception) Nov.  1-Mar.  1. 

EseepUon:  Raccoon  may  also  be  hunted  with  dog  and  gun  during  October. 

Muskrat Nov.  1-Apr.  la  *« 

( )f  ht>r  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  open,  disturb,  or  destroy  muskrat  house  or  to  set  trap  within  10  feet 
thrn^-f  Traps  must  be  marked  legibly  with  owner's  name  and  must  be  removed  at  end  of  open  season. 
i'ois«>n  may  not  be  used  to  kill  animals,  except  rats,  woodchucks,  or  other  pests  on  one's  own  premises. 
I  ho  us(>  of  steel  traps  with  spread  of  over  A  inches  and  "choke"  traps  with  greater  opening  than  Cinches 
unlawful,  as  is  also  the  use  of  snares  or,  except  with  consent  of  landowner,  of  scented  baits.  Except  as 
otherwise  stated,  fur  animals  may  only  be  taken  by  shooting  or  trapping. 
Bag  limits:  Twenty-five  raccoon  a  season. 

Licens}s:  Hunting  lioeose  required  to  tixp:  Resident  dtixen,  tl  (1922, 11.50);  nonresident  citisen,  $10; 
I'it'ii.  115  (alien  applicant  must  own  real  estate  to  the  assessed  value  of  $500); issued  by  city  or  town  clerks. 
ioense  not  issued  to  minors  under  15  years  of  age  and  those  under  18  must  apply  in  writing  and  furnish 
written  consent  of  parent  or  guardian.  License  (fee,  25  cents)  to  trap  quadrupeds,  in  discretion  ofissuing 
officer,  may  l>e  issued  to  any  citieen  between  the  ages  of  12  and  18.  License  not  required  of  resident  on 
own  land  used  exclusively  for  agricultural  purposes  and  on  which  he  is  actually  domiciled.  The  fol- 
lowing nonresidents  pay  a  fee  of  $1:  MemV>ers  of  incorporated  game  clubs  owning  real  estate  assessed  at 
not  less  than  $500  for  each  member  and  which  were  organized  prior  to  1907;  owners,  or  their  minor  chil- 
dren over  18  years  of  age,  of  real  estate  assessed  at  not  less  than  $500;  or  nonresidents  invited  (for  not  more 
than  four  days)  by  members  of  incorporated  clubs  (or  hunting  foxes. 

Written  consent  of  owners  required  to  trap  on  improved  or  jwsted  land  of  another.    Traps  must  be 
visited  at  least  once  in  24  hours.    Animals  may  be  removed  from  traps  on  Sunday,  but  traps  may  not 
bo  set  or  re-set  on  such  day. 
Possession  and  sale:  No  restrictions  on  skins  legally  taken  during  open  season. 
Shipment  and  export :  No  restrictions  on  skins  legally  taken  during  open  season. 
Miscellaneous:  Introduction  of  fox  or  raccoon  in  Dukes  County  prohibited. 
Propagation:  May  be  permitted  under  regulations  of  division  of  fisheries  and  game. 

ties:  Seal,  $2  (by  Commonwealth);  wildcat  or  lynx,  $5;  paid  by  town,  but  refunded  by  county. 


^^jnt: 
^^>en 


MICHIGAN. 

seasons:  *^  Dates  inclusive. 

Beaver No  open  season. « 

» Otter,  mink,  fisher,  marten,  raccoon,  skunk,  muEkrat Nov.  1-Mar.  31. 
Bear,  wolf,  coyote,  fox,  lynx,  wildcat Unprotected. 

■•••  Massachusetts:  Fur  animals  unprotected  in  Dukes  and  Nantucket  Counties;  muskrats  may  be  taken 
with  trap  after  March  1. 

*>  Michigan:  Beaver  season  closed  until  1925.  Houses  or  dams  of  fur  animals  protected  at  all  times.  Fur 
animals,  except  beaver,  may  be  destroyed  under  permit  from  commissioner,  on  one's  own  premises  to  pro- 
tect property,  but  hides  must  be  properh'  cared  for  and  turned  over  to  commissioner  at  expiration  of  per- 
mit. Unlawful  to  trap  on  State  game  preserves  or  to  trap  beaver,  badger,  or  muskrat,  in  and  within  2 
miles  of  any  city  public  park  containing  over  200  acres,  of  which  150  acres  or  more  is  woodland. 
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Prohibited  methods:  Unla%vful  to  use  spears,  explosives,  chemicals,  mechanical  devices,  or  smokers  to 
drive  animals  from  their  holes  or  homes;  to  destroy,  disturb,  or  molest  any  beaver,  skunk,  or  muskrat 
houses  or  holes;  to  shoot  muskrats  except  with  a  .22  caliber  rifle,  or  to  set  a  trap  within  6  feet  of  a  muskrat 
house  or  hole. 

Licenses:  Resident,  $1;  nonresident,  $10;  issued  by  county  clerk.  A  hunting  license  also  permits  the  holder 
to  trap  fur-bearing  animals ,  except  beaver.  Minor  children  under  17  years  of  age  maj'  hunt  or  trap  during 
open  season  on  the  enclosed  lands  of  their  parents  upon  which  they  live,  without  a  license.  License  to 
hunt  or  trap  on  other  lands  issued  to  minors  over  12  and  under  17  on  application  of  parents  or  guardian, 
but  such  licensed  minors  while  hunting  or  trapping  must  be  accompanied  by  parent  or  guardian.  Alien 
prohibited  from  hunting  or  taking  any  wild  animal  in  State. 

Possession  and  sale:  Possession  of  the  carcass  or  sldn  of  fur  animals  killed  in  close  season  prohibited. 

Shipment  and  export:  No  restrictions  on  skins  legally  taken,  possessed,  or  tagged. 

Propagation:  Annual  license  (fee,  $5)  required  to  engage  in  raising  fur  animals.  Live  animals  and  skins  of 
animals  raised  in  captivity  must  be  tagged  (fee,  5  cents  for  each  tag). 

Bounties:  Woodchuck,  crow,  25  cents;  paid  by  county,  one-half  refunded  by  State. 

Counties,  cities,  villages,  and  townships  may  pay  bounties  for  the  destruction  of  injurious  animals  and 
birds. 

MINNESOTA. 

Open  seasons:  Dates  inclusive. 

Raccoon Oct.  15-Mar.  1. 

Mink,  fisher,  marten,  muskrat Dec.  1-Apr.  l.<« 

Beaver,"  otter No  open  season. 

Black  bear,  skunk,  weasel,  wolf,  wildcat,  lynx,  fox Unprotected. 

Prohibited  methods:  Unlawful  to  molest  or  destroy  muskrat,  mink,  or  beaver  house,  den,  dam,  or  abiding 
place;  to  hunt  these  animals  with  dogs;  or  to  take  muskrats  in  any  manner  except  by  trapping. 

Licenses:  Resident  only  fee,  $1;  issued  by  county  auditors;  commissioner  may  issue  licenses  (fee,  $1, 
bond,  $500)  to  trap  a  limited  number  of  beaver  in  any  locality;  licensee  must  report  number  of  beaver 
taken  within  5  days  after  expiration  of  Ucense.  Owners,  lessees,  or  members  of  their  immediate  families 
may  himt  without  license  during  open  season  on  own  or  leased  land  occupied  by  them  as  permanent 
residence.  Unlawful  to  enter  growing  grain  for  purpose  of  killing  any  \sdld  animal  without  permission 
of  owner. 

Possession  and  sale:  Skins  of  beaver  legally  taken,  when  tagged  (fee,  $3),  and  skins  of  other  fiu:  animals 
legally  taken,  may  be  possessed,  bought,  or  sold  at  any  time. 

Shipment  and  export:  Skins  of  beaver  legally  taken,  when  tagged  (fee,  S3),  and  other  skins  legally  taken 
may  be  transported  at  any  time.  Export  of  red  fox  cubs  taken  in  State  prohibited.  Package  or  recep- 
tacle containing  wild  animals  or  parts  thereof  when  transported  by  a  common  carrier  must  have  attached 
a  proper  coupon  tag  bearing^  signature,  address,  and  Ucense  number  of  shipper,  together  with  number 
and  kinds  of  animals  or  parts  thereof  contained  therein. 

Propagation:  Wild  animals  raised  in  captivity  under  a  $1  permit  from  the  State  game  and  lishcommis- 
sioner  may  be  sold  for  breeding  or  stocking  purposes  at  any  time,  and  under  regulations  of  the  commis- 
sioner may  be  killed  and  any  part  thereof  sold  or  transported.  Under  regulations  of  the  commissioner, 
wild  aiiimals  may  be  captured  for  breeding  purposes. 

Boimties:  Wolf,  $7.50;  cub  wolf,  $3;  paid  by  State.  County  ot  town  boards  may  oiTer  bounty  on  wolf, 
gopher,  ground  squirrel,  groundhog,  rattlesnake,  crow,  or  blackbird. 

MISSISSIPPI. 

Open  seasons:  Dates  inclusive. 

Bear Nov.  15-Mar.  1 . 

Other  fur  animals Unprotected. 

Prohibited  methods:  Unla\vful  to  trap  bear. 

Licenses:  Nonresident,$20  (county  Ucense,  bears  only);  issued  by  sheriff.  Landowners  and  their  non- 
resident relatives  and  friends  may  himt  without  Ucense  during  open  season  on  own  lands. 

Possession  and  sale:  Sale  of  bears  prohibited. 

Shipment  and  export:  Export  of  bears  prohibited.  All  packages  containing  dead  animals,  or  parts 
thereof,  shipped  within  the  State  shall  be  open  to  view,  clearly  marked  with  names  of  the  consignor 
and  consignee,  and  an  itemized  statement  of  the  number  of  each  species. 

Propagation:  No  legislation. 

Bounties:  None  paid. 

«  Minnesota:  Owner  may  obtain  permit  to  kiU  muskrat,  mink,  or  beaver  or  to  destroy  their  houses  or 
dams  when  damaging  his  property. 

<7A  limited  number  of  beaver  may  be  taken  under  a  special  license  from  the  commissioner  {see 
"Licenses")-  .j 


Laws  Relating  to  Fur-Bearing  Animals,  1921.  15 

MISSOURI. 
Open  seasons:  Dmtm  indu»ive. 

All  fur  animals Nov.  1-Jan.31.« 

Prohibited  methods:  Use  of  poison  in  taking;  any  protocted  animal  prohibited. 
Licenses:  None  required.    Written  permission  required  to  trap  on  inclosod  premises  of  another. 
Possession  and  sale:  Unlawful  to  possess,  sell,  or  offer  for  sale  pelts  of  fur  animals  taken  out  of  se^ison. 
Shipment  and  export:  No  restrictioas,  except  that  furs  takeo  out  of  season  may  not  be  possessed  for  any 

Propagation:  Permits  to  eq>ture  fur  animals  for  propagatlnf  purposes  may  be  obtained  from  the  State 

gtuno  iiTKl  flsh  ooouniMlonw,  flee,  t5;  breeder's  permit,  flee,  $5. 
Bounties :  .\dult  woU  or  oojoC*,  t6;  yoonc  wolf  or  young  coyote,  S3;  paid  by  county  and  one-half  refunded 
\  state. 

MONTANA. 

Open  seasons:  Dates  inclusive. 

M  irt.ii,  fbher,  ott«r,  ssbto,  fox,  mndcrat Nov.  1-Apr.  1. 

IJiM  s  cr No  open  season .« 

other  fur  and  predatory  animals Unprotected. 

Prohibited  methods:  No  restrictions. 

Licenses:  Marten,  tl;  other  fur  animals  (except  beaver  and  predatory  animals),  12:  special  permit  to  trap 

beuver  or  to  sell  or  ship  their  skins  required;  special  Ucense  (trapping  on  State  game  preserves),  $6;  issued 

by  State  (;ame  warden.    Trapping  license  not  required  of  minors  under  l&  years  of  age. 
Possession  and  sale:  Sale  and  shipment  of  beaver  skins  prohibited,  except  that  skins  legally  taken  may 

be  shipped  or  sold  under  permit  from  the  State  game  warden  by  the  persons  killing  the  animals,  but 

permittees  must  report  name  of  porchaser  and  number  of  skins  sold.    No  other  restrictions  on  skins 

legally  taken. 
Shipment  and  export:  (See  PoMeaskm  and  sale.)    No  restrictions  on  skins  legally  taken,  possessed,  or 

t a peed. 
Propagation:  No  legislation. 
Bounties:  (irown  wolf,  $15;  wolf  pup,  coyote,  or  coyote  pup,  t2.iM>;  motmtaln  Hon,  flO;  paid  from  State 

Knintv  fund. 

NEBRASKA. 

Open  seasons:  '  Dates  inclusive. 

Muskrat,  otter,  mink,  fox,  raccoon,  opossum Nov.  1-Feb.  IS.'* 

Beavw No  open  season  .'•^ 

Other  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  use  spear  or  like  device  In  hunting  or  taking  fur  animals,  or  explosives, 
chemit-als.  mechanical  devices,  or  smokers  of  any  kind,  or  ferrets  to  drive  fur  anlnals  from  holes,  dens,  or 
houses.  Unlawful  to  disturb  or  destroy  den  or  house  of  fur  animal,  except  of  muskrat  or  otter  obstructing 
a  public  or  private  ditch  or  water  course:  vmlawful  to  cut  down  or  into  any  tree  containing  a  den. 

Licenses:  Resident,  S2.10;  nonresident  or  alien,  125.10;  buyer,  $1;  issued  by  State  Department  of  Agri- 
culture and  authorized  vendors. 

Possession  and  sale:  Possession  of  green  hides  prohibited,  except  from  November  1  to  February  25. 
Beaver  skins  coming  from  without  the  State,  upon  being  inspected  and  stamped  by  State  Warden, 
may  be  possessed  and  sold  at  any  time.    No  other  restrictions  on  skins  legally  taken. 

Shipment  and  export:  Green  hides  may  be  transpwrted  by  express,  baggage,  or  mail  from  November  1  to 
February  2.5  if  package  is  labeled  (in  two  places)  with  name  of  consignor,  number  of  his  trapping  license, 
and  number  and  kind  of  hides. 

Propagation:  Fur  animals  raised  in  captivity  under  S2  In-eeding  license  may  be  sold  alive  and  transported 
for  breeding  purposes,  and  the  skins,  when  tagged  and  labeled  with  name  of  licensee,  number  of  license, 
and  kind  and  number  of  skins,  may  be  sold  and  transported  at  any  time. 

Bounties:  Counties  that  have  voted  at  any  general  electicm  to  pay  bounties  may  pay  for  wolf,  ?6;  coyote, 
$3;  mountain  lion,  $3,  wildcat,  $1. 

^  Missouri-  Fur  animals  may  be  destroyed  at  any  time  and  in  any  way  to  protect  premises  from  their 
depredations,  and  p>elts  of  animals  so  killed  may  be  marketed. 

«  Montana:  Unlawful  to  kill  beaver,  except  under  a  special  license  from  the  State  game  warden,  but 
taxpayers,  owners  of  real  estate  in  the  State,  or  their  authorized  agents  may  kill  beaver  on  their  own 
premises  for  the  protection  of  their  ditches,  dams,  etc.;  such  killing  must  be  reported  in  writing  to  the 
State  game  warden  within  30  days. 

^  Nebraska:  Fur  animals,  except  beaver,  may  be  taken  at  any  time  when  necessary  for  the  protection 
of  property. 

^1  Beaver  damaging  property  may  be  killed  on  own  land  under  a  permit  from  Chief  Game  Warden,  but 
pelts  of  animals  so  taken  must  be  sent  to  State  Department  of  Agriculture  for  disposition,  half  of  proceed? 
to  be  returned  to  permittee. 
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NEVADA. 
Open  seasons: 

Beaver,5ia  otter No  open  season. 

All  other  fur  animals Unprotected . 

Prohibited  methods:  No  restrictions. 

Licenses:  None  required. 

Possession  and  sale:  Unlawful  to  possess  beaver  or  otter  skins  imless  it  can  be  sho\vn  that  they  were 

legally  taken.    No  other  restrictions. 
Shipment  and  exi>ort:  Permit  required  to  export  beaver  or  other  furs. 
Propagation:  Game  or  fur  animals  (except  beaver)  raised  in  a  liceiised  preserve  (fee,  $10)  may  be  sold  or 

shipped  at  any  time  ixnder  invoice. 
Bounties:  Mountain  lion,  $5;  lynx  or  wildcat,  $2;  paid  by  county.     Coimties  pay  bounty  of  IJ  cents  each 
for  pocket  gophers  when  at  least  100  heads  are  presented  at  one  time. 

The  State  board  of  Uve  stock  commissioners  is  authorized  to  pay  bounty  from  funds  derived  from  tax 
on  horses,  cattle,  and  hogs.  The  rewards  for  coyote,  coyote -pup,  wildcat,  or  lynx  are  75  cents  each; 
for  mountain  lion,  $5. 

The  State  board  of  sheep  commissioners  is  authorized  to  pay  bounty  from  funds  derived  from  tax  on 
sheep,  the  payments  being  the  same  as  those  made  by  board  of  live  stock  commissioners. 

NEW  HAMPSHIRE. 

Open  seasons  :52  Dates  inchisive. 

Sable,  otter,  fisher,  mink,  marten,  muskrat,  ^^  skunk,  fox  ^  (see  exception) Nov.  1-Feb.  28. 

Exception:  In  CarroQ,  Coos,  and  Grafton  Counties Oct.  10-Feb.  28. 

Raccoon Nov.  1-Dec.  31.»* 

Beaver No  open  season. 

0,ther  fur  animals Unprotected. 

Prohibited  methods:  Bear  traps  must  be  safeguarded  in  a  substantial  manner.  Use  of  set  guns  or  snares 
is  prohibited.  Unlawful  to  destroy  a  muskrat  house  or  set  a  trap  therein,  thereon,  or  at  the  entrance 
thereof. 
Licenses:  Resident,  $1;  nonresident,  $15;  issued  by  commissioner  or  agents.  License  not  required  of  resi- 
dent landowners  and  t*heir  minor  children  to  trap  on  own  farm  lands  during  open  season .  No  person  may 
trap  on  lands  of  which  he  is  not  the  owner  or  lessee  without  permission  of  owner.  All  metal  traps  must 
be  legibly  marked  or  stamped  with  trapper's  name,  and  must  be  visited  at  least  once  every  24  hours. 
Unlawful  to  take  traps  of  another  or  to  remove  fur  animals  from  them.  Trappers  are  liable  for  any 
damage  to  domestic  animals  by  traps. 
Possession  and  sale:  Possession  of  fur  animals  permitted  only  during  open  season,  but  skins  legally  taken 

may  be  bought  or  sold  at  any  time. 
Shipment  and  export:  No  restrictions  on  skins  legally  taken  and  possessed. 
Miscellaneous:  Unlawful  to  tear  down  or  destroy  any  fence  or  wall,  leave  open  any  gate  or  bar,  or  trample, 

or  destroy  aiiy  crop  on  land  of  another  while  trapping  or  pursuing  wild  animals. 
Propagation:  Permit  (fee,  $2)  required  to  propagate  fur  animals,  game,  or  fish. 
Bounties:  Bear,  $5;  hedgehog,  20  cents;  wildcat,  $10;  paid  by  State,  through  the  selectmen  of  towns. 
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NEW  JERSEY. 

Open  seasons:  Dates  Indus 

Skunk,  mink,  muskrat ,55  otter Nov.  15- Apr. 

Raccoon Oct.  1-Dec.  15. 

Beaver No  open  season, 

Other  fur  animals Unprotected 

Prohibited  methods:  Muskrat,  skunk,  mink,  and  otter  may  be  taken  by  trap  only,  exceptin  Salem  County, 
above  Mill  Creek,  where  they  may  be  taken  in  open  season  by  firearms  and  light.  Unlawful  at  any  time 
to  disturb  the  lodge  or  nesting  chamber  of  mUskrat. 
Licenses:  No  trapping  license  required.  Hunting  license  required  in  Salem  County  by  those  using  fire- 
arms; fees,  resident  male  citizen  above  age  of  14,  $1.15;  nonresident,  $10.15.  Aliens  (except  those  who 
own  real  estatein  the  State  to  the  value  of  $2,000  above  all  encumbrances)  not  permitted  to  hunt,  capture, 

51a  Nevada:  Beaver  doing  damage  to  property  may  be  trapped  under  authorization  from  the  board  of 
county  commissioners.  Furs  of  animals  so  taken  must  be  preserved  and  turned  over  to  the  board  for  sale, 
half  of  the  proceeds  to  be  returned  to  the  trapper. 

52  New  Hampshire:  Fur  or  predatory  animals  may  be  killed  at  any  time  when  destroying  domestic  ani- 
mals or  fowls. 

53  Muskrats  may  also  be  taken  from  the  waters  of  the  Connecticut  River  during  the  month  of  March. 
5<  Raccoons  and  foxes  may  also  be  taken  by  use  of  dog  and  gun  during  the  month  of  October. 

55  New  Jersey:  Muskrats  may  be  killed  at  any  time  by  owner  of  canal  or  dam  which  they  are  destroying. 

56  Foxes  may  be  hunted  with  hounds  and  firearms  in  dayhght  at  any  time,  except  during  open  season 
for  deer  (Dec.  1&-Dec.  20).  Killing  of  fox  must  be  reported  to  commissioners  or  county  warden  within  4S 
hours. 
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Licenses:   Cotttinmvl. 

or  kill  any  wil.l  uniinal.  except  in  defense  of  person  or  property,  and  may  not  own  or  possess  a  shotgun 

or  ritle.    Aliens  <iiialiil»^'l  to  hunt  must  secure  nonresident  license, 
rwcitiimi  and  sale:  Possession  of  raccoon  permitted  during  open  season  an«l  10  days  thereafter;  skins 

legally  taken  may  be  possessed  or  sold  at  any  time.    Possession  of  live  fox  prohibited  except  by  pennissiou 

of  board  of  Awh  and  game  commissioners. 
Shipmeot  and  aipart:  Export  of  raccoon  prohibited,  except  by  nonresident  license.    No  other  restric- 
tions on  skins  legally  taken  or  posseiMd. 
MlaceDaneMis:  Unlawful  to  molert  tn|M  Ml  by  another  or  to  take  animals  caught  in  such  traps.    ITnlaw- 

fill  to  liberate  fox  in  Btate. 
Pn>p«<atk>n:  No  reetrtcUonsexoept  thoM  Imposed  by  dose  Masons,  during  which  wild  animals  may  not  be 

taken  fur  breeding  purpoaes. 
Bounties:  Fox,  S3;  woodduiek,  amoant,  not  exceeding  50  cents,  fixed  by  board  of  chosen  freeholders;  paid 

bv  counties. 

NEW  MEXICO. 

Meaver No  open  season." 

All  other  fur  animals Unprotected. 

Prohibited  metliods:  No  restrictions. 

Licenses:  None  required. 

rpnsosslou  snd  sale:  No  restrictions  on  skins  legally  taken. 

Shipment  and  esport:  No  restrictions  on  skins  legally  taken. 

Propagation :  Permit  from  State  game  warden  reqnired. 

Bountlea:  Coyote,  wildcat,  or  lynx,  $2;  wolf,  tl.'.;  panther  or  mountain  lion,  $10;  paid  from  OM.intv  wil.t- 
anlmal  fUnd. 

NEW  YORK. 

Open  seasons:  Datrs  inclusuc. 

Mink,  sable.    Nov.  lO-Mar.  l.x 

Nov.  10-Feb.  lO.M 

It  (see  exception) Dec.  1-Mar.31. 

Eneption:  In  Clinton,  Essex,  Franklin,  Hamilton,  Jefferson,  Lewis,  St.  Law- 
rence, Warren.  Washington,  and  that  portion  of  Herkimer  County  north  of 

the  towns  of  Ohio  and  RnssiA. Dec.  1-Apr.  20. 

Nov.  10- Feb.  10. 

BeftTer » No  open  season. 

Prohibited  methods:  Skunks  may  not  be  talcen  by  the  aid  of  dogs  or  by  digging  out  or  driving  them  from 
dens  or  holes  by  smoking  or  by  the  use  of  chemicals.  Unlavrful  to  kill  muskrats  by  shooting,  except  they 
may  be  taken  with  a  22-caliber  rifle  in  the  counties  t>ordering  upon  Lake  Cham  plain;  to  take  them  in 
box,  wire,  or  cage  traps:  or  to  molest,  injure,  or  disturb  muskrat  houses  or  dens. 
Licenses:  Resident.  SI. 10:  nonresident,  S10.50:  issued  by  county,  city,  or  to^^-n  clerks.  Licensee  required 
to  wear  button.  Owners,  tenants,  and  members  of  Immediate  tamilles  actually  occupying  cultivated 
farm  lands  may  trap  fur  animals  thereon  without  license  during  open  season.  Minors  under  1«  may  trap 
fur  animals  \\ithout  a  license. 
Possession  and  sale:  Fur  animals  may  be  possessed  during  open  season  only,  but  hides  of  fur  animals 

legalh  taken  and  possessed  may  be  bought  or  sold  at  any  time. 
Shipment  and  export:  Shipment  and  export  prohibited,  except  hides  of  fur  animals  l^ally  taken  and 

posse^.sed  may  be  transported  at  any  time. 
Miscellaneous:  Traps  used  for  taking  fur  animals  protected  by  law  may  not  be  staked  or  set*  during  close 

season. 
Propagation:  Protected  fur  animals  may  be  kept  alive  in  captivity  for  propagation  and  sale,  under  license 
from  the  conservation  commission  (fee,  $5).  No  fur-bearing  animals  may  be  kept  which  are  taken  wild 
during  close  season  for  such  animals  (unless  taken  under  license);  nor  may  they  be  disposed  of  during 
close  season.  The  oouservation  commission  is  autliorized  to  issue  license  to  capture  animals  for  propagar 
tion:  fee  for  permit.  $1. 
Bounties:  I'anther.  $20;  paid  by  State. 

NORTH  CAROLINA. 

e  than  half  of  the  100  counties  in  the  State  have  local  law^s  relating  to  fur  animals.    Information 
g  open  seasons,  license  requirements,  and  trapping  and  hunting  restrictions  in  the  counties  under 
ction  of  the  State  Audubon  Society  may  be  obtained  from  the  Secretary,  Audubon  Society 
Mth  Carolina,  Raleigh.] 

^Jfew  Mexico:  VThen  destroying  property  beaver  may  be  killed  under  permit  from  State  game  and  fish 
warden. 

^  New  YotI::  If  injuring  property,  skunks  may  be  taken  at  any  time  and  in  any  manner,  but  the  skins 
of  animals  so  taken  shall  not  be  possessed,  sold,  bought,  or  tralBcked  in. 
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NORTH  DAKOTA. 

Open  seasons:  Dates  inclmive. 

Mink. : Nov.  16-Apr.  14.» 

Beaver,  otter,  muskrat No  open  season  .eo 

Other  fur  animals Unprotected . 

Prohibited  methods:  Unlawful  to  cut  into,  molest,  destroy,  or  dynamite  any  lieaver  dam  or  beaver  or 
muskrat  house  or  mound. 

Licenses:  Resident,  $2  (for  mink);  nonresident,  $25  (for  mink  only);  issued  by  commissioners,  deputies, 
and  county  auditors.  License  not  required  of  persons  under  16  years  of  age,  or  of  resident  or  member  of 
family  residing  permanently  with  him,  to  trap  on  own  cultivated  land,  during  open  season.  Alien  pro- 
hibited  from  hunting,  taking,  or  killing  any  wild  animal,  except  in  defense  of  person  or  property. 

Possession  and  sale:  Skins  of  fur  animals  killed  within  or  without  the  State  may  be  possessed  or  sold  at  | 
any  time.    Green  hides  of  mink  may  be  possessed  only  during  open  season  and  first  5  days  of  close  season. 

Shipment  and  export:  Shipment  and  export  prohibited,  except  skins  of  fur  animals  legally  taken  within 
or  without  the  State  may  be  shipped  at  any  time. 

Propagation:  The  State  game  and  fish  board  issues  permits  (fee,  $5)  to  breed  and  domesticate  mink,  musk- 
rat,  skunk,  and  raccoon,  and  also  permits  to  sell  or  ship  them  when  raised  in  captivity.  Under  permit  I 
from  board  and  $500  bond,  wild  fur  animals  may  be  taken  at  any  time  for  breeding  purposes.  Annual 
reports  are  required  of  licensed  breeders. 

Bounties:  Wolf  coyote,  $2.50. 

OHIO. 

Open  seasons:  6i  Dates  inclusive. 

Raccoon Nov.    1-Feb .  1 . 

Muskrat,  mink Nov.  15-Mar.  1. 

Fox,  skunk,  opossum _ Nov.  1.>-Feb. 

Other  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  dig  out  or  destroy  the  house,  den,  or  burrow  of  fur  animals  or  to  smol 
or  dro^vn  the  animals  therefrom. 

Licenses:  Resident,  $1;  nom-esident,  $15;  issued  by  county  and  township  clerks."  Ahen  prohibited  from  i 
hunting  or  trapping.  License  not  required  of  owners,  managers,  tenants,  or  their  children  to  trap  during 
open  season  on  own  land.  Written  permission  from  owners  or  authorized  agent  required  to  trap  on  lands 
of  another. 

Possession  and  sale:  Possession  of  fur  animals  during  close  season  prohibited,  but  skins  legally  taken  may 
be  possessed  or  sold  at  any  time.    Raccoons  legally  taken  may  be  possessed  alive  m  inclosures  as  pets. 

Shipment  and  export:  Shipment  and  export  prohibited,  except  that  skins  legally  taken  may  be  trans- 
ported at  any  time.  Packages  containing  fur  animals  or  parts  thereof  when  transported  by  common 
carrier  must  be  marked  to  show  contents,  initial  point  of  billing,  and  names  and  addresses  of  consignor 
and  consignee. 

Propagation:  No  restrictions,  except  those  which  prevent  capture  of  Avild  stock  in  close  season. 

Bounties:  Townships  pay  a  bounty  of  $1  each  on  certain  hawks  and  great  homed  owl;  20  cents  a  dc 
on  English  sparrows;  and,  under  certain  conditions,  10  cents  each  on  groundhogs. 

OKLAHOMA. 

Open  seasons :  Dates  inclusii 

Beaver,  otter No  open  seasc 

Bear  (see'exception) , Unprotected. 

Exception:  In  Blaine,  Caddo,  Comanche,  Kiowa,  and  Major  Counties No  open  se 

Other  fur  animals Nov.  1-Mar.  IJ 

Prohibited  methods:  No  restrictions. 
Licenses:  None  required. 

Possession  and  sale :  Unlawful  to  sell  pelts  of  fur  animals  taken  during  close  season.    No  other  restrictions. 
Shipment  and  export:  No  restrictions  on  skins  legally  taken. 

Propagation:  The  State  game  warden  issues  permits  to  propagate  fur-bearing  animals,  game,  and  fisli 
cost,  $2,  together  with  fees  for  tagging.    Licensed  breeders  may  sell  and  transport  animals  raised  in  pr. 
serves  under  rules  prescribed  by  the  warden. 
Bounties:  County  commissioners  are  authorized  to  offer  bounty  on  gray  wolf  (S3)  and  coyote  ($1),  and 
may  also  pay  bounties  on  hawks,  crows,  or  other  birds  or  animals  destructive  of  game  or  insectivorous 
birds. 

59  North  Dakota:  Mink  may  be  killed  at  any  time  to  protect  one's  own  property. 

60  Expires  January  10, 1924. 

61  Ohio:  Protected  fur  animals,  when  damaging  property,  may  be  destroyed  by  owners  or  tenants  of 
land  (except  on  Sunday). 
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OREGON. 

Open  MMons : «  Dates  inclusive. 

Mink,  otter,  fisher,  inartea,muskimt,*raoooou Nov.  1-Feb.  28. 

Beaver* No  open  season. 

other  fur  animals Unprotected. 

Prohibited  maChada:  Unlawful  to  destroy  muskrat  how^p,  except  where  it  ot>8tnicts  ditoli  or  \viitorcour«c. 

Licenses:  Fee,  10;  issued  by  State  game  commission.  Lloon«enot  rcquirod  for  trapping  on  own  land.  Fur 
dealer,  13.  Licensee  must  keep  chronological  record  showing  number  and  kind  of  furs  purchased,  and 
p^moa  and  addresses  of  persons  from  whom  obtained,  and  make  verified  annual  report  to  coinmLssion 
Unlawful  to  remove  or  disturb  traps  of  a  licensed  trapper  on  public  domain  or  on  land  where  ho  ha.s  per- 
mission to  trap.  Licensed  trappers  are  required  to  mike  annual  reports  of  number  of  animals  caught, 
receipts  for  fur  and  where  sold. 

Possesion  and  sale:  PoaMwion  and  sale  prohibited,  except  that  animals  or  hides  legally  taken  within  or 
wit  hout  State  may  be  posMSWd  or  told  at  any  time. 

Shipment  and  expert:  Shipment  and  export  prohibited,  except  .okins  of  animals  legally  taken  may  be 
shipiHHl  at  any  time. 

Miscellaneous:  rnl:iwfiil  to  u.<c  the  flesh  of  a  pame  bird  or  animal  for  trap  bait. 

Propacatlon:  Permits  (fee,  $2)  to  keep  fur-ltoarinp  animals  may  be  obtained  from  the  State  game  commis- 
sion .  No  wild  fur-animals  may  be  taken  for  propagating  purposes  in  close  seoson  nor  may  those  hdd  in 
captivity  under  permit  be  sold  in  that  season.    Yearly  reports  to  the  commission  are  re<iuired. 

Bounties:  Coyote  or  coyote  pup.  t3:  »*lult  female  coyote,  W;  gray,  black,  or  timber  wolf,  or  wolf  pup,  $2.50; 
bobcat,  wildcat,  iM- lynx,  $2:  mountain  lion,  panther,  or  cougar,  tlO;  seal  orseal  pup,  $2.50;  paid  by  county 
and  half  refunded  by  the  State.  The  State  game  commLssion  is  empowered  to  pay  additional  bounties 
on  any  predatory  animal  in  order  to  protect  game;  under  this  act  it  now  pays  for  wolf,  $20;  for  cougar, 
$15.    Several  counties  are  authorized  to  pay  bounties  on  moles,  rabbits,  and  gophers. 

PENNSYLVANIA. 

Open  seasons:  M  Dates  inclutive. 

P~      • Nov.  1-Dec.  15. 
oon W.....W Oct.  1-Jan.31. 
Bat,  skunk,  otter,  mink,  opossum Nov.  1-Feb.  28. 
(166  eaceeption) ,  wildcat,  weasel .•. Unprotected . 
btepthn:  Fox,  in  Chester  and  Delaware  Counties No  open  season. 

Boaver No  open  season. 

Prohibited  methods:  Unlawful  to  take  bears  with  steel  trap,  deadfall,  or  pen,  or  to  shoot  them  except 
with  :\  single  bullet.    Steel  traps  larger  than  No.  3  size  may  not  be  used  for  trapping  wildcats  or  othnr 
anim:ils  classed  as  vermin.    I'nlawful  to  dig  out  fur  animals:  to  drive  them  from  holes  or  dens  by  useof 
smoke  or  diemieals:  or  to  cut  den  trees. 
Bag  limits:  One  bear  a  season,  or  3  to  a  camp  or  body  of  men. 

Licenses:  Nonresident.  $10:  resident  (hunting  license  for  raccoon  or  bear),  $1  (fee  of  15  cents  extra  to  justice 
of  peace);  issued  by  commission,  county  treasurer,  or  justice  of  the  peeoe.  Hunting  license  not  issued 
to  minor  under  14  years  of  age.  and  minor  between  14  and  16  must  furnish  written  consent  of  parent  or 
guardian.  Licensee  required  to  wear  tag  on  middle  of  back.  Resident  citizen  and  members  of  family 
residing  on  and  cultivating  land  may  hunt  on  such  land,  and,  with  consent  of  owner,  on  adjoining  land, 
without  a  license,  during  open  season.  Alien  not  permitted  to  hunt  or  kill  any  wild  animal  in  State, 
except  in  defense  of  person  or  property. 
Possession  and  sale:  Bear  may  be  possessed  only  during  open  season  and  first  30  days  of  close  season. 
Raccoon  taken  during  open  season  may  be  possessed  or  sold  at  any  time.  Raw  skins  may  be  possessed 
during  the  open  season  and  the  first  15  days  of  ck>se  season. 
Shipment  and  export:  Raccoons  legally  taken  may  be  shipped  or  exported  at  any  time.  Packages  must 
be  plainly  marked  to  show  contents,  name  and  address  of  owTier,  and  county  in  which  taken.  Shipment 
by  parcel  post  prohibited.  Nonresident  licensee  may  take  out  1  bear  legally  killed.  No  other  restric- 
tions on  skins  legally  taken  and  possessed. 
Propagation:  No  restrictions  on  raising  fur  animals,  except  that  possession  and  breeding  of  ferrets  is  unlaw- 
ful except  under  license  from  State  board  of  game  commissioners:  fee  for  license  to  breed  and  sell  fearets, 
$25;  to  possess  a  ferret  without  breeding,  $1. 

•*  Oregon:  Unlawful  to  hunt  or  trap  fur  animals  on  State  game  preserve. 

« If  beavers  or  other  fur  animals  damage  property,  permits  to  kill  them  may  be  obtained  from  the  State 
^ame  warden,  but  skins  of  animals  so  taken  must  be  delivered  to  the  State  game  commission  for  disposition. 
**  Pennsylvania:  Fur  animals  may  be  killed  by  landowners  or  tenants  and  their  employees  at  any  time 
[    .0  protect  their  growing  crops. 

^  **Bear  maybe  killed  at  any  time  in  defense  of  person  or  property.  The  board  of  game  commissioners, 
ipon  petition  of  200  citizens  of  a  county  showing  that  bear  have  become  a  nuisance  may  permit  them  to 
36  taken  at  any  time,  but  steel  traps  and  deadfalls  may  not  be  used.  Animals  so  taken  must  be  delivered 
.0  charitable  institutions. 
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Bounties:  Wildcat,  $8;  fox,  S2;  weasel,  SI. 50;  paid  from  special  fund  created  by  setting  aside  one-half 
the  receipts  by  the  board  of  game  commissioners  from  hunting  licenses,  fines,  etc.  Affidavit  on  form 
supplied  by  game  commission  must  accompany  entire  unmutilated  skin  of  animal  when  presenting 
claim  to  board  of  game  commissioners,  at  Harrisburg,  Pa. 

PORTO  RICO. 

Porto  Rico  has  no  wild  fur  animals. 

RHODE  ISLAND. 

Often  seasons:  6«  Dates  inclusive. 

Skunk Nov.  1-Apr.  15. 

Raccoon Oct.  1-Feb.  1. 

Muskrat,  minJc,  otter Nov.  1-Feb.  1. 

Other  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  set  wii-e  snares,  or  to  use  steel  traps  with  teeth  or  with  spread  over 6 
inches,  or  choke  traps  with  greater  opening  than  6  inches.    Traps  must  be  concealed  so  as  not  to  endanger 
domestic  animals  and  must  be  visited  at  least  once  every  24  hours. 
Licenses:  Hunting  license  required  for  trapping:  resident,  $1.25;  nonresident,  S10.25;  aUen,  $15.25;  issued 
by  town  and  city  clerks.    License  not  required  of  resident  or  his  immediate  family  to  hunt  or  trap  on 
agricultural  lands  on  which  actually  domiciled;  nonresident  owning  real  estate  valued  at  not  less  than 
$500,  and  noru"esident  member  of  club  incorporated  for  hunting  or  fishing  purposes  prior  to  Jan.  1,  1909, 
which  owns  real  estate  assessed  for  taxation  at  value  of  not  less  than  $1,000,  may  procure  license  at  a  fee 
of  $1.25,  Ucenses  not  issued  to  minors  under  15  years  of  age.    Written  permission  required  to  trap  on 
inclosed  lands  of  another. 
Possession  and  sale:  No  restrictions  on  skins  legally  taken. 
Shipment  and  export:  No  restrictions  on  skins  legally  taken. 
Propagation:  No  legislation. 
Bounties:  Fox,  $3;  crow  and  certain  hawks  and  owls,  25  cents;  paid  by  State. 

SOUTH  CAROLINA. 

Open  seasons:  Dates  inclusv 

Bear,  mink,  nruslcrat,  otter,  skunk Oct.  1-Mar.  1 

Raccoon,67  opossum Sept.  1-Feb. 

Fox Sept.  1-Feb.  1 

Other  fur  animals Unprotected.' 

Prohibited  methods:  Hunting  at  night  prohibited  except  for  raccoon,  opossum,  or  fox.    Unlawful 

shoot  or  trap  foxes,  to  dig  them  out  of  the  ground,  or  to  push  or  drag  them  out  of  a  tree  or  log. 
Licenses:  Himttng  license  required:  Resident,  coimty  license,  $1.10;  State,  $3.10;  issued  by  county  cler 
or  game  warden;  nonresident,  $15.25;  issued  by  cotmty  clerk.    No  license  required  of  resident  ownerS; 
tenants,  their  children,  or,  tmder  written  permission,  their  employees  to  hunt  during  open  season 
own  lands.    Consent  of  owner  or  manager  required  to  htmt  or  trap  on  lands  of  another. 
Possession  and  sale:  No  restrictions  on  skins  legally  taken. 
Shipment  and  export:  Shipments  must  be  labeled  to  show  the  number  and  kind  of  animals  in  the  pac 

and  the  consignor  and  consignee.     No  other  restrictions  on  skins  legally  taken. 
Propagation:  No  legislation. 
Bounties:  None  paid. 

SOUTH  DAKOTA. 

open  seasons:  Dates  inclus. 

Jlink,  muskrat,  skunk  (season  opens  at  noon  and  closes  at  noon) Dec.  1-Mar.  1 

Beaver,^  otter No  open  si 

Other  fur  animals Unprotected 

Prohibited  methods:  Unlawful  to  shoot  muskrats,  or  to  destroy  or  molest  muskrat  houses,  except  tl 
may  be  opened  without  injury  thereto  for  the  purpose  of  placing  traps  therein  during  open  season.    Ncj 
person  may  set  or  operate  more  than  75  traps  at  any  one  time.  I 

Licenses:  Resident,  S5;  nonresident,  $25;  issued  by  game  warden  and  county  treasurer.  License  noi 
required  of  residents  under  14  years  of  age,  nor  of  landowners  trapping  on  own  lands  during  open  season 
Unlawful  to  hunt  on  cultivated  or  posted  lands  of  another  without  permission  of  owner. 

«8  Rhode  Island:  Landowner  may  kill  fur  animals  on  own  land  at  any  time. 

87  South  Carolina:  Raccoons  may  be  killed  from  July  15  by  the  owners  of  crops  which  they  are  destroying 

68  Foxes  doing  damage  may  be  shot  on  one's  own  premises  at  any  time. 

e9  Wildcats  may  be  killed  without  license  at  any  time  by  officers  of  the  law  and  landowners  upon  thei:; 
own  holdings. 

''0  South  Dakota:  Skunks  doing  damage  around  buildings  may  be  killed  at  any  time,  and,  under  permi! 
from  State  ganae  warden,  muskrat  or  beaver  damaging  irrigation  ditches,  embankments,  or  pubUc  highwajr 
may  be  taken  at  any  time. 
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PMsession  and  sale:  rnlawftil  to  |K)sses>«,  buy.  or  sell  raw  skins  of  protected  fur  animals  during  close  season, 
whether  taken  or  killtMl  within  or  without  State. 

Shipment  and  export:  Tnlawful  to  ship  raw  skins  of  protected  fur  animals  during  close  season,  whether 
taken  or  killed  within  or  without  State. 

Propacatian:  Not  pennitted. 

Bounttoa:  State  payt  tS  for  «ach  grown  buftelo,  black,  or  gray  timber  wolf:  S2  for  each  pup  thereof:  moun- 
tain lion,  13:  ooyot«  or  prairie  wolf,  92;  proportloDate  amount  paid  if  the  appropriation  is  not  sufTlcieut 
to  pay  full  botmtles.  A  county  may  pay  fSO  (or  each  grown  wolf,  $4  for  each  wolf  (other  than  coyote  or 
pniirie  wolf)  less  than  one  year  old,  tlO  for  each  mountain  lion,  and  14  each  for  coyote  or  pniirie  wolf,  fox, 
nx,  and  bobcat. 

TENNESSEE. 

Open  seaaona:  "  Date$  inclutive. 

fur  animals  (season  opens  at  noon  and  doMa  at  uooD)  (see  exoeptions) Oct.  1&-Jan.  la.** 

Eicepiion*: 
Cannon,  Cheater,  Dickson,  Lewb,  and  Stewart  Coonttos:  All 

fur  animals Cnprotocted. 

Blount,  Carter,  Greene,  Johnson,  Monroe,  SevMr,  Unicoi,  and 

Washington  Counties:  Fox No  open  season.^ 

Cocke,  Meigs,  and  Rhea  Counties:  Foxes Nooponseaaon.** 

DaTldson,  Robertson,  and  Shelby  Counties:  Beaver,  muskrat, 

fox,  mink,  raccoon,  .«kunk,  oposmm Sept.  1-Jan.  31." 

DyerCountv:  Raccoon,  mink,  otter Oct.  1-Feb.  15." 

Franklin  County:   Beaver,   muskrat,  fbx,   mmk,  raccoon, 

skunk,  opossum Nov.  1-Jan.  31. 

Oreene  County:  Fox Nov.  1-Mar.  1 .» 

Muskrat Dec.  15- Mar.  15. 

Other  fur  animals Dec.  15- Feb.  13. 

Hawkins  County:  All  fur  animals Nov.  15-Jan.l5.»« 

Smith  County:  .Ul  fur  animals Oct.  IS- Feb.  15." 

Warren  County:  All  fur  animals Nov.  1-Fob.  2S. 

,   Prohibited  methods:  Steel  traps  must  be  placed  at  least  12  inches  within  the  entrance  to  a  hole,  cave,  deo; 
or  hollow  log. 
Licenses:  None  required.    Written  consent  required  to  trap  on  lands  of  another.    Traps  and  deadbdls 
miL^t  he  inspected  within  each  36  hours,  and  captured  animals  removed;  does  not  apply  to  trapping 
wildcats  in  Lauderdale  County. 
Possession  and  aale:  No  restrictions,  except  locally.    In  Davidson,  Franklin,  Robertson,  and  Shelby 
Counties  the  sale  of  protected  fur  animals  is  prohibited  from  February  1  to  Octol>er  31.    In  Meigs  and 
Rhea  Counties  the  sale  of  live  foxes  or  pelts  of  foxes  caught  or  killed  in  said  counties  is  prohibited. 
Shipment  and  export:  No  restrictions  except  locally.    In  Davidson,  Franklin,  Robertson,  and  Shelby 

Counties  it  is  unlawful  to  remo>'«  any  protected  fur  animal  from  county. 
Propagation:  No  legislation. 

Boiuities:  Wolf  or  panther,  92  certificate  issued  by  county  court,  the  amount  to  be  applied  on  payment  of 
taxes. 

TEXAS. 

I   Omu  seasons : 

I  ^B^  fur  animals  (see  exception) Unprotected. 

1^^       Exception:  In  Caldwell  County,  mmk,  raccoon,  fox No  open  season. 

t  nohibited  methods:  No  restrictions. 

Licenses:  None  required.    Consent  of  owner  necessar>'  to  trap  on  posted  land. 

Possession  and  sale:  No  restrictions. 

Shipment  and  export:  No  restrictions. 

Propagation:  Permit  must  be  obtained  from  game,  fish,  and  oyster  commissioner  to  trap  or  transport  wild 
animals  for  propagation. 

Bounties:  None  paid. 

"  Tennessee:  Fur  animals  may  be  taken  on  one's  own  land  at  any  time. 

"  In  Ciaibornr,  Gram^er,  Davidson,  Roane,  and  Shelby  Counties  it  is  unlawful  to  set  a  trap  more  than  200 
yards  from  trapi^er's  residence. 
'*  In  Blount,  Carter,  Greene,  Johnson,  Sevier,  Unicoi,  and  Washington  Counties  traps  may  be  set  near 
\j  "arm  btuldings  and  foxes  may  be  killed  when  they  destroy  fowls  or  live  stock. 

'*  In  Coike,  Ha'cHns,  Meigs,  and  Rhea  Counties  foxes  may  be  chased  or  killed  with  dogs  or  killed  when 
injuring  poultry  or  live  stock. 
^*  In  Greene  County  fox  destroying  domestic  fowl  may  be  killed  at  any  tune. 
Smith  County  fur  animals  may  be  killed  at  any  time  to  protect  property. 
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UTAH. 


Open 

Beaver,  otter,  marten No  open  season  .f 

Other  fur  animals Unprotected . 

Prohibited  methods:  No  restrictions. 

Licenses:  None  required.    Aliens  other  than  homesteaders  are  not  allowed  to  hunt  or  trap. 

Possession  and  sale:  Possession  and  sale  of  skins  or  any  part  of  protected  fur  animals  prohibited  Unless 
duly  tagged  by  commissioner. 

Shipment  and  export:  Shipment  and  export  prohibited,  except  commissioner  may  ship  beaver  killed 
Under  permit  and  tagged. 

Propagation:  No  legislation. 

Bounties:  Wolf,  $62.50;  bear,  mountain  lion,  coilgar,  $30;  coyote,  $4;  lynx,  bobcat,  $3. 

VERMONT. 

Open  seasons:  ^s  IXates  Indus; 

Mink,  muskrat  (see  exception) Mar.  15-Apr. 

Exception:  On   shores   of  Lake   Champlain   in    Rutland   County,    Poultney 
River  below  Carvers  Falls,  and  shores  of  Lake  Memphramagog  in  Orleans 

County Jan.  1-Apr.  30. 

Otter,  marten,  raccoon,  fisher,  skunk Oct.  25-Feb. 

Fox  (by  tr^ping) Oct.  25-reb.  15; 

Beaver No  open 

Other  fur  animals Unprotected 

Prohibited  methods:  The  use  of  set  gnns  is  prohibited;  bear  traps  must  be  carefully  safeguarded  and  visited 
once  in  48  hours.  Unlawful  to  open  or  destroy  a  muskrat  house  or  to  place  a  trap  at  its  entrance.  Un- 
la^^•ful  to  dig  skunks  from  dens  or  to  drive  them  out  by  use  of  smoke  or  chemicals. 
Licenses:  Resident,  75  cents;  nonresident,  $10.50;  issued  by  town  clerk.  Owners  of  farm  lands  and  theiii 
resident  minor  children  or  tenants  may  take  fur  animals  on  ow-n  lands  during  open  season  \vithout  a 
license.  License  not  issued  to  person  under  16  years  of  age  without  written  consent  of  parent  or  guard- 
ian. Nonresident  owning  improved  real  estate  appraised  at  not  less  than  $1,000,  upon  which  he  pays 
taxes,  may  obtain  a  resident  license.  Persons  trapping  on  inclosed  lands  of  another  must,  within  IS 
hours,  inform  owner  of  location  and  number  of  traps  and  must  visit  traps  at  least  once  in  24  hours,  -m 
Possession  and  sale:  Possession  of  fur  animals  during  close  season  prohibited,  but  the  fur  or  skin^l 
animals  legally  taken  may  be  possessed,  bought,  or  sold  at  any  time.  ^ 

Shipment  and  export:  Packages  containing  fur  animals  or  parts  thereof  delivered  to  a  common  carriei 
for  transportation  must  be  tagged  to  show  the  number  and  kind  of  such  animals  or  skins  therein,  names 
of  consignor  and  consignee,  station  from  which  shipped,  and  destination.  A  person  required  to  have  t 
license  must  also  show  the  number  of  his  license  on  the  shipping  tag.  No  other  restrictions  on  skini 
legally  taken  and  possesseii. 
Propagation:  The  State  fish  and  game  commissioner  issues  special  permits  for  propagating  fur  and  game 
animals  (fee,  $2  and  expense  of  tagging).  Animals  bred  on  fur  farms  may  be  sold  and  transported 
at  all  times  when  bearing  the  identification  tags  prescribed  by  the  cemmissioner. 
Bounties:  Black  bear  taken  between  May  1  and  November  1,  $10;  hedgehog  (porcupine),  35  cents; 
by  State.    Towns  pay  $8  bounty  on  bay  lynx  or  bobcat. 

VIRGINIA. 

Open  seasons:  Dates  inclus 

All  fur  animals  (season  opens  at  noon  and  closes  at  noon)  (see  local  laws) Oct.  15-Jan. 

Jefferson  magisterial  district — in  Culpeper  County:  Fox  (trap) Nov.  1-Dec.  i 

Fauquier  and  Loudoun  Counties:  Fox Sept.  1-Mar. 

Halifax  County:  Opossum Oct.  15-Jan. 

Iving  George  Coimty:  Muskrat Dec.  20-Mar.  I 


II 


"  Utah:  When  beaver  are  destroying  property,  the  State  fish  and  game  commissioner  may  ?ran 
permits  to  kill  them,  but  the  hides  of  animals  so  taken  must  be  delivered  to  and  sold  by  commissions 
who  may  recompense  for  trapping  in  not  more  than  one-half  of  the  proceeds  from  sales. 

78  Vermont:  Fur  animals  may  be  killed  at  any  time  to  protect  one's  own  property. 

79  Fox  may  be  taken  otherwise  than  by  trapping  at  any  time. 

80  Virginia:  Law  appUes  to  any  coimty  after  adoption  by  the  board  of  supervisors.  Trapping  on  land: 
of  another  is  unlawful  except  from  noon  of  Oct.  15  to  noon  of  Jan.  15,  and  then  is  lawful  only  v.ith  writtei 
permission  of  landowner,  which  permission  the  trapper  must  have  on  his  person  when  trapjnng.  H< 
must  visit  traps  at  least  once  every  36  hours  and  is  liable  for  any  damage  sucn  traps  may  do  to  domestii 
animals.    Landowner  may  trap  or  Idll  fur  animals  on  his  own  lands  at  any  time. 

81  Traps  must  be  \4sited  daily  in  Jefferson  magisterial  district,  Culpeper  County. 

*2Fox  may  be  taken  at  any  time  by  owner  or  tenant  of  land  to  protect  property  in  Fauquier  a:;!  Lou 
doun  Counties.    Written  permission  of  ov/ner  required  to  take  foxes  on  lands  of  another. 
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open  seasons    (."oiitinued. 

Loudoun  County:  Mink,  muskrmt,  skunk  Nov.  1-Feb.  28. 

Opossum,  raci-oon Oct.  1-Feb.  28. 

Nanspniond  Co«inty:  Mink,  otter,  niuskrat Jan.  1-Mar.  31. 

^— ^       ratrick  County:  Raocoon,  opo&sura Oct.  15-Mar.  14. 

^h         rjray  fox Sept.  15-Mar.  14. 

^P      Princess  Anne  County:  Mink,  muskrat,  otter  (for  nrofit) Nov.  l-Mar.  14. 

Prohibited  methods:  Unlawful  to  .shoot  muskrats  at  ni|;ht  with  aid  of  lii;ht.s  in  tidewater  .sections  of  State. 
Licenses:  Hunting  license  required  to  trap:  Nonresident,  tlO;  alien,  $20  (alien  owner  of  rcnl  estate  resident 
for  Ave  years,  same  as  resident).    Resident:  State,  t3;  county  of  residence.  $1.    Issued  I>y  clerks  of  circuit 
and  corporation  courts. 

Nonresident  may  hunt  on  own  land  during  open  season  without  a  license.  O^^Tier,  mem)>ers  of  family, 
and  tenant  o(  land  residint  thereon  may  hunt  without  license  during  o|M>n  st^ason  on  own  or  adjoining 
lands  w\i\x  oonsont  of  owner.  Local  provisions:  In  lAMidoun  County  (fee  S2.ij0).  to  tnip  on  lands  of 
another;  in  IxNidoun  and  Rappahannock  Counties,  written  permission  is  required  to  trap  or  hunt  on 
lands  of  another. 
^  I  iind  sale:  No  restrictions  except  in  Patrick  County,  where  the  sale  of  protected  fur  animals 

'■■j6  season  is  prohibitod. 
andesport:  No  restrictions. 

\:  License  required  (tee,  t25)  to  raise  same  or  fur  animals. 
None  paid. 

WASHINGTON. 

Open  seasons :  Dntea  inelufke. 

W     I  ..Sept.  I-May  l.»» 

II    .     ;  . .  .No  open  season. 

•iIkt  fur  at'ini:\h rnproteclotl. 

ibited  methods:  No  stool  trap  larger  than  No.  4  may  be  used  unless  a  notice  in  the  KnglLsh  lancrtiage 
I  h\T\:e  placard  is  jilacod  al>ove  the  trap. 

ises:  County,  |.'j;  issutnl  by  county  auditor.    Not  required  to  trap  coyote,  mn.skml,  mink,  !<kunk, 
:ion.  civet  cat.  we;isel. 
Possession  and  sale:  Carcass  an<l  pelt  of  l)ear  lawfully  taken  may  be  sold  at  any  time;  l>eaver  skins  secured 
withom  the  State,  after  l>eing  inspected  and  stampc<l  l»y  the  game  warden,  may  \>e  possessed  or  sold 
.iiy  time, 
nent  and  export:  Carcass  and  pelt  of  bear  and  skins  of  other  fur  animals  legally  taken  and  possessed 

y  l>o  shipi>ed  at  any  time. 

Propagation:  Brooder's  license  (tee,  IIO;  renewal,  $5)  required. 

Bounties:  Mountain  lion  or  cougar,  130;  lynx  or  wildcat,  $5;  coyote,  $1;  timber  wolf,  $15;  seal  or  sea 
1  in  Columlia  River  district,  $1;  paid  by  State.    Counties  are  permitted  to  pay  additional  rewards 
:  destroying  these  animals,  and  also  l>ounties  on  bear,  muskrat,  and  squirrel. 

WEST  VIRGINIA. 

Dates  inclusive. 

Ik Dec.  1-Feb.  1. 

fox,  in  Brooke,  Cabell,  Doddridge,  Harrison,  Kanawha,  M3Son,  Mingo,  Morgan, 
(Pleasants,  Roane,  Summers,  Taylor,  Upshur,  Wetzel,  Wirt,  and  Wyoming  Counties 

only Dec.  1-Feb.  1. 

In  rest  of  State Unprotected. 

1,  mink,  and  other  fur  animals Unprotected. 

ited  methods:  Unlawful  to  set  a  steel  or  spring  bear  trap  on  land  of  another. 
Jcenses:  Hunting  license  required  to  trap  skimks:  Resident,  $1;  nonresident,  $15;  issued  by  county  clerk. 
Resident  landowner,  his  resident  children  or  tenants,  may  hunt  during  open  season  on  own  land  without 
a  license.    License  not  required  of  minor  under  15  years  of  age.    Express  permission  of  owner  or  tenant 
required  to  set  or  maintain  a  snare  or  trap  upon  land  of  another.    Licensee  must  wear  tag. 
Possession  and  sale:  No  restrictions  on  skins  legally  taken, 
shipment  and  export:  No  restrictions  on  skins  legally  taken. 

Propagation:  No  restriction  on  possession  or  sale,  but  animals  must  not  be  taken  for  breeding  purposes  in 
close  season  except  on  lands  owned  or  tenanted  by  the  breeder. 

Jounties:  Wildcat,  bobcat,  or  catamount,  $5;  crow,  10  cents;  certain  hawks  and  owls,  25  cents;  paid  from 
forest,  game,  and  fish  protection  fund. 

"  Washington:  Bear  may  be  killed  at  any  time  when  destroying  domestic  aiumals. 

<  West  Virginia:  A  landowner,  his  agent,  or  tenant  may  hunt  or  kill  fur  animals  on  his  own  lands  at  any. 
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WISCONSIN, 
open  seasons:  Dates  inclusive. 

Beaver,  otter  (see  exceptions),  marten,  fisher Noopen  season.sa 

Exceptions:  Beaver,  otter,  in  Ashland,  Bayfield,  Chippewa,  Clark,  Douglas,  Iron, 
Oneida,  Price,  Rusk,  Sawyer,  Taylor,  and  Washburn  Counties  only  (under 

special  license) Feb.  1-Mar.  31 . 

Mink Nov.  1-Mar.  31. 

Raccoon,  skunk Oct.  15-Jan.  31. 

Muskrat^'  (see  exceptions) Nov.  1-Mar.  31. 

Exceptions:  In  Calumet,  Dodge,  Manitowoc,  and  Sheboygan  Counties Feb.  1-Mar.  31. 

In  Waupaca,  Waushara,  and  Winnebago  Counties Oct.  25-Mar.  31. 

Black  bear Unprotected. 

Prohibited  methods:  Unlawful  to  take  beaver,  otter,  mink,  or  muskrat  with  the  aid  of  spear,  gun,  or  dog; 
to  disturb  or  molest  muskrat  houses,  beaver  houses,  or  beaver  dams;  to  set  traps  within  500  feet  of  any 
beaver  dam  or  beaver  house;  or   to  molest  or  disturb  raccoon  den  trees  for  the  purpose  of  capturing 
raccoons. 
Bag  limits:  Five  raccoons  a  day. 

Licenses:  Resident,  $2.50  (25  cents  to  boy  under  16);  issued  by  conservation  commission.    Report  required 
from  licensed  trapper  on  or  before  June  1  of  each  year.    Nonresident  not  permitted  to  trap;  alien  not  per- 
mitted to  hunt.    Beaver  and  otter  license,  fee,  S5;  skins  must  be  tagged  with  metal  tag,  fee  50  cents. 
Written  consent  of  o^vner  or  occupant  required  to  trap  beaver,  otter,  mink,  or  muskrat  on  agricultural 
lands  of  another. 
Possession  and  sale :  Possession  and  sale  of  beaver  or  skins  thereof  prohibited  except  when  properly  tagged; 
possession  of  green  skins  of  fur  animals  permitted  only  during  open  season  and  first  five  days  of  close 
season;  possession  prohibited  of  the  skin  of  fisher,  marten,  mink,  or  muskrat  which  shows  that  the  animal 
has  been  shot  or  speared.    No  other  restrictions  on  possession  and  sale  of  skms  legally  taken. 
Shipment  and  export:  Shipment  and  export  of  beaver  prohibited  except  when  properly  tagged;  shipment 
of  hides  must  be  marked  to  show  the  number  and  kinds  of  hides,  the  name  and  address  of  the  shipper  and 
tlie  number  of  his  trapping  license. 
Propagation:  Under  permit  and  supervision  of  the  commission  wild  animals  may  be  taken  and  transported 
for  propagation  within  the  State.    Special  license  required  for  muskrat  farming  (fee,  $5,  and  1  cent  per 
acre  for  ail  premises  in  excess  of  500  acres  covered  by  the  license). 
Bounties:  Wolf  cub  taken  between  March  1  and  November  1,  $4;  mature  wolf  killed  at  any  time,  510;  fox, 
$2;  paid  by  county.    County  boards  may  increase  these  rewards,  but  no  county  may  pay  more  than  $6 
for  killing  a  wolf  cub.    The  State  treasurer  duplicates  all  county  awards,  thus  doubling  the  above  boun- 
ties.    Poisons  may  be  used  for  destroying  animals  for  bounty  between  December  1  and  March  1,  but 
notice  of  putting  out  baits  must  be  posted,  and  they  may  not  be  placed  within  80  rods  of  a  dwelling  house. 
Coimty  boards  may  ofier  bounty  on  crow,  hen  hawk,  pocket  gopher,  streaked  gopher,  English  sparrow,  i 
blackbird,  or  rattlesnake. 

WYOMING. 

Open  seasons:  ] 

Beaver ^ No  open  season.' 

AU  other  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  trap  bears. 

Licenses:  For  trapping  in  State  game  preserves,  fee,  $5,  for  trapping  in  national  forests,  $5;  issued] 
State  game  warden.  Employees  of  the  Federal  Government  do  not  require  permit  to  trap  predat 
animals.  For  bear:  Resident  (hunting  license),  $2.50;  nonresident,  $25;  limit,  3  bears;  issued  by  ^ 
missioner.  Nonresident  may  take  3  bears  Sept.  15-Nov.  15  under  big  game  license.  The  IdUing  o 
a  bear  must  be  reported  not  later  than  December  to  the  commissioner.  Dog  license,  $1  (required  fo 
each  dog  used  in  hunting  predatory  animals  in  national  forests). 

Possession  and  sale:  Skins  of  beaver  killed  when  doing  damage  to  real  estate  may  be  possessed  when  < 
tagged  by  commissioner  and  affidavit  is  furnished  the  commissioner  by  owner  of  the  real  estate  sho\ 
the  damage  and  number  of  beaver  killed,  and  upon  the  payment  of  50  cents  for  each  beaver  hide. 

Shipment  and  export:  Beaver  hides  must  be  tagged  by  commissioner  before  being  shipped  or  transportec 

Miscellaneous:  Use  of  the  flesh  of  game  animals  or  birds  as  trap  bait  for  predatory  animals  prohibite 

Propagation:  Beaver  may  be  taken  for  propagation  under  a  $5  permit,  but  animals  so  taken  must  be  ] 
3  years  before  being  killed  or  sold. 

Bounties:  None  paid  by  State. 

85  Wisconsin:  If  beaver  damage  property,  they  may  be  captured  and  removed  under  permit  and  th 
direction  of  the  State  conservation  commission;  skins  of  animals  that  are  killed  in  taking  must  be  dehvere 
to  the  conservation  commission.  Owners  or  lessees  of  dams,  under  permit  of  conservation  commissioi 
may  destroy  at  any  time  muskrats  to  protect  such  dams  or  levees,  but  they  may  not  sell,  barter,  or  gi^ 
away  the  skins  of  such  animals  killed  during  close  season . 

86  Wyoming:  Close  season  on  beaver  expires  Mar.  15,  1925.  If  beaver  damage  real  estate  the  own* 
thereof  may  destroy  them,  but  must  furnish  State  game  and  fish  commissioner  with  affidavit  showii 
damage  and  number  killed. 
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Laws  Helating  to  tur-b earing  Animals,  1921.  25 

LAWS  OF  CANADA. 

ALBERTA. 
Open  seasons:  Datet  induaive. 

Mink.  fLsber,  marten Nov.  1-Mar.3l.«» 

Otter Nov.  1-Apr.  30. 

Muskrat  ($€*  €xe$pU»») Dec.  l-Apr.  30. 

EsctpHon:  Muskrat,  JKNith  of  North  Saskatchewan  Rivar No  open  season.*" 

I  u«ver Dec.  31 ,  1925.»o 

!•  ox  and  other  fur  animals Unprotected." 

Prohibited  methods:  Unlawful  to  use  poison  for  taking  fur  animals;  or  to  destroy,  partially  destroy,  or  to 

leave  i>|M  !i  ri'.iy  muskrat  or  beaver  house. 
Lfcenses:  /  /  i'Hig:  None  required  of  residents;  nonresident,  125;  issued  by  minister  of  agriculture. 
Cuiijseiit  vi  owner  or  occupant  reqtiired  to  trap  on  indosad  or  cultivated  lands  of  another.  Permits  to 
trap  on  game  or  forest  reoerres  may  be  granted  under  regulations  ot  the  Lieutenant  Qovernor  in  Council. 
Toxid^inM,  %i.  DfUr  in  furs  and  skins  of  protected  animals:  Resident,  branch  odlce,  and  traveling 
agent,  S5  each;  nonresident,  $100.  Licensee  must  make  monthly  and  annual  reports  to  department  of 
agriculture.  Ucense  to  export  skins,  tl;  issued  by  minister. 
Possession  and  sale:  No  restrictions  on  skins  legally  taken  and  possessed. 

Shipment  and  eipert:  Export  of  fUrs  and  skins  prohibited  except  by  bolder  of  a  license.  No  furs  or  skins 
on  which  royalty  has  not  been  paid  may  be  exported,  and  a  spedal  permit  fltun  the  minister  is  neces-tary 
to  ship  out  unprime  skins.  Resident  hunter  or  trapper  exporting  furs  or  skins  of  animals  taken  by 
himself  is  not  required  to  pay  royalties  on  skins  so  exported  unless  the  tax  exceeds  the  sum  of  tlO  in 
any  one  year.  Export  of  live  fox  prohibited. 
Propagation:  Manager  of  fur  fa(m  required  to  make  reports  January  I  and  July  1  of  each  year.  Export 
of  1  i  '  '  from  fur  farms  allowed  only  on  permit  from  the  Minister  of  Agriculture.  Permit,  with 
fei  export  live  muskrat,  mink,  fisher,  marten,  otter,  or  beaver,  whether  raised  on  a  fur 

farn.  :^c  (orders  in  council). 

Boimtiea:  i'he  council  of  any  rural  municipality  Is  authorized  to  offer  a  bounty  on  wolf. 

BRITISH  COLUMBIA. 
Dpen  BsaWMi:  •>  DaUt  melusivt. 

9        Bear  (see  exception) Sept.  1-June  30. 

Exception:  On  Vancouver  Island  (1921) Nov.  1-June30. 

Prohibited  methods:  Unlawful  to  use  poison  In  taking  fur  animals,  except  that  formers  and  poultrymen 

may  protect  own  stock.    Unlawful  to  trap  bear. 
i*t  limits:  Two  grittlies  and  3  bears  of  any  other  spedes  a  season. 

licenses:  Trapping:  Resident,  $10;  nonresident  not  permitted  to  trap;  nonresident  (special  license  to 
hunt  rot  trap— bejiT  from  Januar>'  1  to  July  1),  $2.);  nonresident  general  hunting  license,  fee,  $25  and 
adiliiioiuil  fees  of  $15  to  $25  for  each  bear  killed.  License  not  issued  to  boys  under  18  years  of  age  without 
written  consent  of  parent  or  guardian.    Issued  by  Provincial  game  warden  or  authorized  agent.    Ll- 

»  oensee  must  wear  badge.  Nolioenserequiredof  a  resident  to  trap  on  own  land  during  open  season.  Per- 
mission of  owner  required  to  trap  on  i  nclosed,  deared,  or  cultivated  land  of  another.  A  licensed  trapper 
who  first  occupies  a  trap  line  prior  to  November  14  is  protected  against  other  trappers.  Unlawful  to 
touch  or  i  nterfere  with  traps  set  by  a  licensed  trapper.  License  must  be  returned  within  two  months 
after  it  expires,  with  a  statement  of  number  of  fur  animals  of  each  kind  taken.  Fur  dealer:  Resident. 
$25  (does  not  apply  to  licensed  trapper  selling  skins  taken  by  himself);  nonresident  or  his  agent,  $200, 
License  required  for  each  place  of  business.  Fur  dealer  must  make  verified  report  on  or  before  August 
31  showing  number  and  kinds  ofskins  purebred  and  date  of  transactions.  Taxidermigt:  $5.  Game  con- 
servation bo^  may  grant  permits  (fee,  $25)  to  buy  furs  at  wholesale  from  licensed  fur  dealers  or  at  pub- 
lic auction. 

•ossession  and  sale:  Unlawful  to  sell  pelts  taken  during  close  season.  Possession  of  pelts  of  fur  animals 
allowed  only  during  open  season  and  for  two  months  thereafter  (three  months,  north  of  52d  parallel), 
except  under  special  permit  from  Pro^^ncial  game  warden.  Unlawful  for  fur  trader  to  possess  skins  on 
which  roj-Blty  has  not  been  paid.  Does  not  apply  to  skins  taken  by  a  licensed  trapper  if  sold  to  a  licensed 
resident  dealer  nor  to  skins  of  animals  raised  in  captivity.  Bears  may  be  sold  during  open  season . 
hipment  and  export:  Export  of  pelts  of  fur  animals  allowed  only  during  open  season  and  for  two  months 
thereafter  (three  months,  north  of  52d  parallel),  under  special  permit  of  Provincial  game  warden.  Pack- 
ages must  be  prepared  so  that  they  may  be  easily  opened  for  examination,  or  labeled  with  a  full  desciip- 

:    tion  of  the  contents,  and  names  and  addresses  of  the  consignor  and  consignee. 

»  ^Alberta:  Unlawful  to  destroy  a  beaver  dam,  unless  authorized  to  do  so  by  the  Lieutenant  Governor  in 
ouncil,  who  may  also  authorize  the  killing  of  beaver  or  other  fur  animals  when  such  killing  is  deemed  to 
3 in  the  public  interest. 

*  Lieutenant  Governor  in  Council  may  declare  open  seasons  locally  on  beaver  and  muskrat. 
'1  Unlawful  to  trap  fox  for  export. 

"  British  Columbia:  Seasons  on  fur  animals  fixed  annually  by  Lieutenant  Governor  in  Council.    For 
guiations,  apply  to  Secretary,  Game  Conservation  Board,  Vancouver,  British  Columbia. 
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Propagation:  A  permit  from  the  game  conservation  board  is  required  to  propagate  far-bearing  animals. 
Breeder  must  keep  a  record  of  transactions  as  to  purchases  and  sale  of  stock,  which  record  must  be  open 
to  inspection  of  any  game  warden,  and  must  make  verified  report  to  game  conservation  board  on  oi 
before  August  31.  Live  foxes  may  be  exported  only  under  permit,  and  a  permit  is  required  to  takt 
foxes  or  other  fur  animals  in  close  season. 

Bounties:  Panther,  $40;  timber  wolf,  $25;  coyote,  $2  (if  not  less  than  one  week  old);  big-horned  or  sno^ 
owl,  $1;  magpie  and  crow,  20 cents  each;  eagle,  $1.    (Rates  fixed  from  time  to  time  by  Lieutenant  Gove 

in  Council.) 

MANITOBA. 

Open  seasons :  33 
North  of  fifty-third  parallel—  Dates  inch 

Fisher,  pekan,  sable,  marten,  mink Nov.  1-^ 

Otter,  beaver Nov.  1-A 

Muskrat  (additional  season,  Nov.  1-30) Mar.  15- 

Fox,  lynx Nov.  1-F 

South  of  fifty-third  parallel- 
Fisher,  pekaii,  sable,  marten,  mink Nov.  1-^. 

Beaver,9<  otter No  opwi 

Muskrat Mar.  15- Apr. 

Fox,  lynx Unprotected. 

Prohibited  methods:  Use  of  poison  in  taking  fur  animals  is  prohibited.    Unlawful  to  shoot  or  spear  mt| 

rats  or  to  destroy  muskrat  houses. 
Licenses:  Trapping:  Resident,  $2;  nonresident  Canadian  citizen,  $25;  nonresident  alien,  $100;  issued  b. 
Minister  of  Agriculture  and  Immigration.  Permission  of  owner  required  to  trap  on  cultivated  or  inclose' 
lands  of  another.  Licensee  must  return  his  license  and  make  a  report  during  the  month  of  June  showin 
the  number  of  each  kind  of  animal  taken.  Fur  trading:  Wholesale  raw  fur  dealer,  $.50;  raw  fur  buyei 
$25:  resident  raw  fur  merchant  or  trader,  $10;  resident  traveling  agent,  $10;  issued  by  Minister.  Licensee 
are  required  to  keep  record  and  to  make  annual  returns  before  September  30.  Fur  dressing  and  tannitu, 
$10;  issued  by  Minister.  Licensee  must  keep  records  and  report  to  the  chief  game  guardian  on  or  ' 
the  10th  of  each  month  the  number  of  royalty  pelts  handled  and  the  name  and  address  of  person  for 
ing  or  delivering  the  skins. 
Possession  and  sale:  Possession  of  Unprime  skins  prohibited.  Unlawful  to  purchase  or  sell  the  skii 
muskrats  that  have  been  speared  or  shot.  Any  person  purchasing  or  acquiring  pelts  from  a  trapper  i 
ascertain  that  he  holds  proper  trapping  permit  and  at  the  same  time  record  his  name  and  the  numt 
his  permit.  Unlawful  to  purchase,  barter,  or  trade  the  pelt  of  a  fur  animal  taken  during  close  se 
(does  not  apply  to  imported  skins).  No  other  restrictions  on  skins  legally  taken. 
Shipment  and  export:  Exportprohibitedof  unprime  skins  or  skins  on  which  royalty  is  payable  unless ( 
skins  have  coupons  attached  to  shov/  royalty  paid;  each  shipment  must  have  attached  a  declarati^ 
the  number  and  kinds  of  skins  contained,  and  also  set  forth  that  royalty  coupons  are  attached 
quired.  No  other  restrictions  on  skins  legally  taken.  Export  prohibited  of  live  protected  ani 
(except  ranch-bred  animals)  except  under  permit  from  Minister  of  Agriculture  and  Immigration 
mit  must  accompany  shipment  to  destination);  fees,  for  black  or  silver  fox;  SICO;  for  other  fox,  Ui 
otter,  $25;  for  beaver,  $5;  for  mink,  fisher,  or  marten,  $1;  for  muskrats,  $2  a  dozen  or  fraction  thereof 
Propagation:  License  (fee,  $5)  must  be  obtained  from  the  Minister  to  operate  a  fur  farm.  Licensee, 
before  the  first  days  of  January  and  July,  must  make  verified  reports  showing  the  number,  specie 
and  sex  of  the  animals  on  hand,  from  whom  procured,  and  the  number  which  have  died  during  pre^ 
six  months,  with  cause  of  death.  • 

Bounties:  Timber  wolf,"!^  $5;  other  wolf,95  $2;  half  is  refimded  to  municipality  by  Provincial  treasur 

NEW  BRUNSWICK. 
Open  seasons:  Dates  inch 

Mink,  otter,  fisher,  martin,  sable Nov.  1-Mar.^ 

Fox Oct.  1-Mar. 

Muskrat  (see  exception) Mar.  25-Maj 

Exception:  In  Carleton,  Gloucester,  Kent,  Madawaska,  Northumberland,  Resti- 

gouche,  and  Victoria  Counties - Mar.  2.>-Ma5 

Beaver No  open  sc 

Other  fur  animals Unprotected. 

93  Manitoba:  Trapping  in  Provincial  game  preserves  prohibited. 

M  Chief  game  guardian  may  take  necessary  steps  to  prevent  beaver  doing  damage,  but  no  beaver  dai 
may  be  disturbed  between  Oct.  1  and  Apr.  1. 

9'  Poison  may  not  be  used  to  capture  wolves  for  bounty. 

96  New  Brunswick:  Expires  Nov,  1, 1924.  Holder  of  permit  from  Minister  may  take  beaver  at  designat 
times. 
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Prohibited  methods:     I'nlawful  to  tako  fur  animals  I  y  use  of  poii^ons,  with  aid  of  hounds,  or  with  gun 
.     ©tunpiK-d  with  siienfer;  to  dig  out  foxes  from  their  homos  or  earth  burrows;  or  to  shoot  muskrats. 
1  Licenses:    Trupitrrg  and  fur  dralcrs:  »?  I'ersons  domiciled  in  Province,  $10;  all  other  persons,  150.    Trap- 
pers and  fur  tlealers  must  funiish  the  Minister  with  written  declarations  showing  their  names  and 
.the  location  of  warehouses,  shops,  po^;t!i,  or  (aches  where  skins  are  to  l-e  stored,  and  the  places 
h  the  skins  will  Ih>  shipped  out  of  the  Trovince,  and  must  make  monthly  reports  of  opera- 

'  t  V  \<,    ivt.r  of  I   .'.I.,  and  Mines.    License  is  required  to  traffic  in,  cure,  or  tan  skins:  Ucsi- 

del  <  alien,  t50:  issued  by  Minister.   Special  licen.se  (accompanied  by 

ne«-  NsiRnated  times  may  be  laroed  by  Minister:  fee,  15  for  each  animal. 

Powession  and  Mtle:  l'ai>iiM«i>ii>  ■  of  furs  on  which  coyaltifs,  as  fixed  by  Lieutenant  (iovernor  in 

Council,  have  not  been  paid:  ;  ( green  sicins  or  cwta— 1«  of  protected  furanimalsindosesoason 

prohiliited. 
shipment  and  export:  Skins  l  sed,  tagged,  and  on  which  the  royalty  has  l)oon  paid, 

may  \>v  exported  under  perm..     .  •'"•■•nit  from  Minister  required  for  live  fur  animals. 

Propagation:  rermita  to  capture  wii  >  ils  for  propagation  within  the  Province  may  be 

ol)taino<l  from  the  Minister,  who  ii  ii  ])ermit. 

iountlas:  None  paid. 

NORTHWEST  TERRITORIES.''* 
)pen  aeaaona:  ••  Dates  inclusive. 

±^^lnk»  fisher,  marten Nov.  1-Mar.  14. 

I  ^Klor,  beaver,  muskrat>» Oct.  1-May  14. 

P^Kkw- Nov.  15-Mar.31. 

^  ^rdhlbited  matbada:  Unlawftil  to  use  poiaon  in  taking  fur  animals  or  to  destroy  or  Injure  any  beaver  or 
mu.skr.it  houae. 

.icenses:  Tmpphtf:  Raaident,  12;  nonresident,  British  subject,  t25;  other  nonresident,  VJO.  Fur  dealer, 
So;  iss;H><i  by  Commiaaiooer  of  Dominion  Parks.  License  not  required  of  native-born  resident  Indian, 
i-'^kimo,  or  half-breed. 

esslon  and  sale:  Licensed  trapper  may  .sell  or  trade  the  skins  of  animals  he  has  legally  taken.     Possw*- 
m  of  unprlmo  or  low-grade  furs  prohibite<l.    No  restrictiens  on  other  skins  legally  taken. 
.hipment  and  export:  No  restrictions  on  skms  legally  taken  and  posaes-wd. 
•m  Propagation:  Permits  may  l>e  obtained  to  tako  fur  animals  for  propagation. 
{oimties:  Timber  wolf.  120. 

NOVA  SCOTIA. 

)pen  aaaaons:  >  Dates  inclusive. 

Beaver,  marten,  fisher No  open  season. 

Roar,  wolf,  wildcat Unprotected, 

Other  fur  animals Nov.  1&-Jan.  15. 

rohibited  methods:  Unlawful  to  take  any  protected  fur  animal  (unless  under  a  permit)  from  a  burrow 
or  don  by  smoking,  digpinR,  or  otherwise;  to  take  fur  animal  by  use  of  poison;  to  damage  or  molest  a  beaver 
dam  or  house  or  a  muskrat  house  or  to  set  snare  or  trap  within  25  feet  of  the  latter, 
icenses:  Trapping:  None  required  of  resident;  nonresident,  $30;  issued  by  Provincial  secretary,  game 
commissioners,  and  county  clerks.  Fur  buyers:  Nonresident,  $25;  resident,  $2,  issued  by  chief  game 
commissioner.  Fur  bu^er  must  keep  record  and  make  monthly  report  of  number  of  skins  bought  or 
sold,  together  with  names  and  addresses  of  parties  from  whom  purchased  or  to  whom  sold. 
ossession  and  sale:  Unlawful  to  possess  or  sell  the  green  hide  of  any  beaver,  fisher,  or  marten,  or  to  pos- 
sess the  green  hide  of  any  fur  animal  taken  out  of  season.  No  other  restrictions  on  skins  legally  taken 
hipment  and  export:  Unlawful  to  export  skins  of  fur  animals  except  under  certificate  of  inspection  and 
pearmit  (fee,  50  cents)  from  a  gsune  official  (postmaster). 

'»  Neve  Brunswick;  License  requirements  and  other  provisions  of  act  do  not  apply  to  a  hunter  or  trapper 

ho  is  a  British  subject  domiciled  and  residing  in  Province,  who  actually  hunts,  provided  he  sells  his 

rs  to  a  person  donuciled  in  the  Province. 

^^"  Northwest  Territories"  means  the  northwest  territwies  formerly  known  as  Rupert's  Land  and  the 

orthwestexn  Territory  (except  such  portions  thereof  as  are  included  in  the  Provinces  of  Ontario,  Quebec, 

anitoba,  Saskatchewan,  and  Alberta,  and  the  Yukon  Territory),  together  with  all  British  territories 

id  possessions  in  North  America  and  all  islands  adjacent  thereto  not  included  within  any  Province,  except 

e  Colony  of  Newfoundland  and  its  dependencies. 

^  All  trapping  prohibited  on  Victoria  and  Banks  Islands. 

{^    iM  North  of  latitude  64°  the  open  season  on  muskrats  extends  to  June  14. 

'     1  Nova  Scotia:  Fox,  raccoon,  skunk,  weasel,  or  muskrat  may  be  killed  on  one's  own  inclosed  premises  foi 

'     le  protection  of  private  property. 
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Propagation:  Permits  (fee,  $1)  to  take  wild  animals  may  be  obtained  from  the  board  of  game  commissioners 
under  such  restrictions  as  they  may  require.  Unlawful  to  keep  fur-bearing  animals  in  captivity  for 
breeding  purposes  without  a  permit  from  the  chief  game  commissioner;  fee,  $2  for  each  kind  of  animal 
kept,  payable  annually.  Reports  are  required  annually  on  September  30.  Unlawful  to  trespass  in 
inclosures  for  fur  animals. 

Boiinties:  None  paid. 

ONTARIO. 

Open  seasons:  Dates  inclusive. 

Mink,  fisher,  marten,  raccoon Nov.  1-Apr.  lo. 

Muskrat  (see  exception) , Apr.  1-May  21. 

Exception:  South  of  French  and  Mattawa  Rivers Mar.  1-Apr.  21. 

Beaver,  otter Dec.   1-Mar.  31.» 

Other  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  shoot  or  spear  muskrats  or,  except  when  they  are  destroying  property, 
to  injure  their  houses. 

Licenses:  Resident:  General,  $15;  limited  (does  not  authorize  taking  beaver  or  otter),  $5;  nonresident,  $50; 
issued  by  Department  of  Game  and  Fisheries.  Nonresident  not  permitted  to  take  beaver  or  otter.  Beaver 
and  otter  skins  must  bear  prescribed  coupons  (trapper  limited  to  10  coupons  for  beaver  and  otter  a  season). 
Farmers  and  their  sons  may  trap  on  own  land  during  open  season  without  license,  except  that  a  $1  license 
is  necessary  to  trap  beaver  or  otter  thereon.  Permission  of  owner  required  to  trap  beaver  on  lands  of 
another.  Treaty  Indian  living  north  and  west  of  French  and  Mattawa  Rivers  and  Lake  Nipissing  and 
holding  annual  certificate  from  Department  of  game  and  fisheries  not  required  to  obtain  trapping  license, 
but  is  limited  to  10  beaver  or  otter  a  season,  the  skins  of  which  may  only  be  sold  to  persons  licensed  to 
issue  coupons.  Treaty  Indian  must  produce  tiis  certificate  to  buyer  and  have  indorsed  thereon  the  nimi- 
ber  of  the  coupon  attached  thereto.  Fur  dealers  or  traders:  Resident  British  subject,  $25  (store  license), 
$100  (traveling  fur  buyer),  $100  (wholesale  license);  alien  or  nonresident,  $200;  nonresident,  $5  (buj 
from  wholesalers); licensee  must  make  monthly  reports.  Fur  dressing  and  tanning,  $10;  licensee  i 
keep  records  and  make  monthly  reports. 

Possession  and  sale:  Possession  of  furs  during  close  season  prohibited  except  under  permit.  PossessiOT^ 
and  sale  of  unprime  skins  prohibited,  exceptunder  permit .  Unlawful  for  trapper  or  farmer  to  sell  beaver 
or  otter  skins  except  to  alicensed  dealer.  Unlawful  to  have  skins  dressed,  plucked,  or  treated  in  any  way 
except  under  permit  obtained  upon  payment  of  royalties. 

Shipment  and  export:  Export  prohibited  except  under  permit  obtained  upon  payment  of  royalties.  No 
other  restrictions  on  skins  legally  taken,  possessed,  or  tagged.  Shipments  must  be  made  by  express  or 
parcel  post  and  packages  must  be_ marked  with  a  list  of  the  contents  and  the  names  and  addresses  of 
consignor  and  consignee. 

Propagation:  A  permit  is  required  of  breeders  of  game  or  fur  animals.  Licensed  fur  breeders  may  selll 
animals  or  skins  during  open  season  upon  payment  of  royalties.  The  Minister  may  grant  permit 
take  fur  animals  during  the  close  season  for  propagating  and  scientific  purposes . 

Bounties:  Gray  timber  wolf,  $20;  other  wolf,  $5;  paid  by  county,  but  Provincial  treasurer  refunds  40 j 
cent  to  county.    Provincial  treasurer  pays  entire  bounty  in  unorganized  counties. 

PRINCE  EDWARD  ISLAND. 

Open  seasons:  Dates  inclusii 

Otter,  marten,  mink,  muskrat Nov.  1-Mar.  31 

Beaver No  open  seaso 

Other  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  put  out  poisoned  baits  for  fox  or  other  animals. 

Licenses:  None  required  of  resident;  nonresident,  $50;  issued  by  secretary-treasurer  of  Province. 

game  warden  may  grant  permits  to  take  beaver  and  issue  coupons  (fee,  $1  each)  to  tag  skins  of  anii 

taken. 
Possession  and  sale :  Possession  and  sale  during  close  season  prohibited.    Holders  of  permits  may  poss 

buy,  or  sell  beaver  skins  which  have  proper  coupons  attached. 
Shipment  and  export:  No  restrictions  on  animals  legally  taken,  possessed,  and  tagged. 
Propagation:  Several  special  acts  of  the  Provincial  legislature  regulate  fox  ranching  on  the  island. 

animals  are  assessed  for  taxation,  ranches  are  protected  from  trespass  under  heavy  penalties,  and  incoS 

from  ranches  are  taxed. 
Bounties:  None  paid. 


luyim^ 

^1 


2  Ontario:  Beaver  and  otter  may  be  taken  by  residents  only.  Not  more  than  four  beavers  may  be  taken 
from  a  family  or  colony.  Beavers,  when  damaging  property,  may  be  destroyed  by  game  overseer  under 
special  authorization  from  the  department  of  game  and  fisheries. 

3  Prince  Edward  Island:    Beaver  may  be  taken  under  special  license.     They  may  be  destroyed  by 
ov/ner  of  private  property  on  which  they  are  locating  or  building  dams,  and,  under  permit  from  ganli 
warden  or  Lieutenant  Governor  in  Council,  their  dams  may  be  destroyed  when  necessary  to  prevent 
damage  to  property. 


ider  , 

4 

ail? 
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Laws  Relating  to  Fur-Bearing  Animals,  1921.  29 

QUEBEC. 

JOpenseawms:  Datts  inclusive. 

Bear Aug.  20-June30. 

»        Maskrat  (see exoeption) Nov.  1-May31. 

Eierption:  South  ofSOth  parallel.  Mar.  15- Apr.  30. 

Fox Nov.  1-Feb.  2S. 

OthM-  fur  animals Nov.  l-Mar.  31. 

meOiodf :  Use  of  poisons  in  taking  fur  animals  prohibited. 

Fur  dealen:  Persons  domiciled  in  Province,  925;  all  other  penons,  SlOO;  issued  by  Minister 
of  Fisheries  and  Game.    Fur  dealen  must  furnish  the  Minister  with  written  declarations  shc^wing  their 
Barnes  and  addreaMS,  location  of  warehouses,  shops,  posts,  or  caches 'where  skins  are  to  be  stored,  and 
'  the  plat-es  from  which  such  furs  will  be  shipped  out  of  the  Province.    This  act  does  not  apply  to  a  hunter 
,  or  trap|>cr  who  actually  hunts,  if  he  is  domiciled  and  resides  in  the  Province,  and  is  a  British  subject. 
riMMilnn  and  tale:  Persons  engaged  in  buying,  selling,  or  taking  fur  animals  must,  on  or  before  the  loth 
of  each  mooth,  make  report  to  the  Minister.    Unlawful  to  possess,  buy,  or  sell  skins  of  fur  animals  on 
Vrhich  royalty  has  not  been  paid.    No  other  restrictions  on  skins  legally  taken. 
Mpment  and  expert:  Shipment  and  export  prohibited,  except  of  fur  animals  or  furs  on  which  royalties 
lave  been  paid.    Skins  muit  be  shipped  open  to  view  and  each  skin  must  be  stamped  to  show  royalty 
I  pM  and  be  tagged  as  preorribed  by  the  Minister  before  being  shipped  in  any  manner.    Packages  must 
I  Ihow  names  and  addrtsMs  of  consignor  and  consignee. 
^  ^Mfagatioo:  The  Minister  may  grant  permits  to  take  animah  alive  for  breeding  purposes;  nonresident 
license  fee,  from  t5  to  fSS. 
lountiei:  >Volf,Sl5. 

SASKATCHEWAN. 

>pen  seasons:  ^  DaUt  inclusivf. 

Beaver.. Dec.  1-Apr.  30.« 

Mink,  fisher,  marten,  fox  (see  exception) Nov.  l-Mar.  31. 

Exemption:  Fox,  south  of  Township  51 Unprotected. 

Otter Nov.  1-Apr.  30. 

Mnskrat: ' 

North  of  Township  52  (abo  Nov .  1  to  Nov.  30) Mar.  1-May  14. 

South  of  Township  53 Mar.  1-Apr.  30. 

fur  animals Unprotected. 

ed  methods:  Unlawful  to  use  poison  to  take  fur  animab,  to  spear  or  shoot  beaver  or  muslcrat,  or 
estroy  muskrat  houses. 

:  Resident,  S2;  nonresident,  $25;  resident  licensee  must  return  license  on  or  befbre  May  31  to 
ef  game  guardian  with  statement  showing  number  of  each  kind  of  fur  animals  taken  by  him.  Fur 
dealer,  resident,  north  of  Township  25,  $10;  south  of  Township  2(\,  $2;  traveling  agent  for  resident  dealer, 
$10;  nonresident  or  his  traveling  agent,  $20;  taxidermist,  $5;  licensee  must  keep  duplicate  receipt  book 
and  furnish  a  copy  thereof  every  .1  months  to  the  Minister.  Issued  by  Department  of  .\griculture, 
Regina.  Llcenseil  fur  trader  must  make  annual  report  of  operations.  Resident  treaty  Indians  may 
trap  during  open  season  without  a  license.  Consent  of  owner  or  occupant  required  to  trap  on  inclosed 
or  cultivated  lands  of  another.  No  license  issued  to  person  under  IG  years  of  age  without  written 
consent  of  parent  or  guardian. 

ossession  and  sale:  Unlawful  to  buy,  sell,  or  possess  unprime  tun,  except  those  of  wolf  or  coyote.  No 
other  restrictions  on  skins  legally  taken. 

tiipment  and  export:  Packages  containing  fur  animals  must  be  plainly  marked  with  full  description  of 
emtents  and  names  and  addresses  of  consignor  and  consignee.  Export  of  live  fur  animals  prohibited 
except  under  permit  of  minister;  fees,  for  black  or  silver  fox,  $25;  for  cross  or  red  fox  or  other  live  fur 
animal,  $5.  Unlawful  to  ship  unprime  furs  except  wolf  or  coyote.  No  other  restrictions  on  skins  legally 
taken. 

repagation:  Permit  required  (fee,  51  annually)  to  operate  a  fur  ranch.  Permit  to  ship  live  fur  animals 
is  required;  fee,  for  black  or  silver  fox,  $25;  for  cross  or  red  fox  or  other  fur  animal,  $5.  Young  foxes  may 
not  be  taken  from  dens  before  May  15. 

junties:  Adult  timber  wolf,  $10;  pups  of  prairie  or  timber  wolf,  $1;  paid  only  in  properly  gazetted  wolf 
districts,  when  half  is  refunded  from  provincial  treasury. 

'Saskatchewan:  Trapping  on  game  preserves  prohibited. 

'Beavers  are  protected  on  game  preserves  and  may  be  protected  in  any  municipality  upon  recommenda- 

in  of  the  council  and  proclamation  of  Minister. 

linister  may  authorize  the  council  of  any  municipality  to  destroy  muskrats  doing  damage  to  highways 

:ier  public  improvements. 
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YUKON. 

Open  seasons: 8  Dates  inclusive. 

Lynx,  marten,  mink,  otter Nov.  15-Apr.  1. 

Muskrat  (see  exception) Dec.  1-Junc  1. 

Exception:  North  of  Arctic  Circle Dec.  l.-Junc  L 

Beaver No  open  season*, 

Other  fur  animals  (see  exception) Unprotected. 

Exception:  Fox  (under  1  year  of  age) June  1-Mar.  31. 

Prohibited  methods:  Use  of  poison  or  pitfalls  prohibited. 

Licenses:  ♦^ one  required  of  resident;  nonresident,  $200.    Fur  buyer  or  dealer  (purchasmg  furs  for  sa 
or  export):  Nonresident,  S150;  resident,  $25;  mercantile  establishment  buying  furs,  $25  (required  f( 
each  place  of  business  other  than  head  office);  issued  by  gold  commissioner  or  person  designated  h 
him.    (I^-icense  not  required  of  resident  or  mercantile  establishment  until  Jan.  1,  1922.) 
Possession  and  sale:  Skins  legally  taken  may  be  possessed  and  sold  at  any  time. 

Shipment  and  export:  Export  of  raw  furs  prohibited  except  under  permit  issued  by  direction  of  the  con 
missioner,  and  upon  payment  of  the  export  tax.  Export  of  live  fox  prohibited.  (See  Propagation! 
Propagation:  Registration  of  fox  breeders  required.  Unlawful  to  export  a  fox  not  born  in  captivity  t 
which  has  been  in  captivity  for  less  than  a  year;  any  fox  born  in  captivity  may  be  exported  underj 
permit  (fee,  $5).  Fox  and  other  fur  ranches,  if  posted  against  trespass,  may  not  be  approached  withoil 
owner's  consent.    No  restrictions  on  other  fur  animals.  j 

Bounties:  None  paid. 

LAWS  OF  NEWFOUNDLAND. 

open  seasons:  •»  Dates  incliisivt 

Otter,  marten,  lynx Oct.  1-Mar.  31. 

Fox Oct.  15-Mar.  U 

Muskrat Oct.  1-Apr.  30. 

Beaver No  open 

Prohibited  methods:  Beaver  house  or  dam  must  not  be  damaged  by  trapper. 

Bag  limits:  Twenty-five  beaver  in  such  localities  as  are  opened  by  Governor  to  trapping. 

Licenses:  None  required  of  resident  except  for  beaver  (beaver  trapping  license  issued  only  to  resid 
trapper?  of  3  years'  standing);  nonresident,  $501;  issued  by  justice.    Fur  buyers  and  shippers,  50  C( 
issued  by  game  and  inland  fisheries  board.    ¥ur  buyer  must  report  operations  semiannually  on  or  b( 
June  30  and  December  31  of  each  year. 

Possession  and  sale:  No  restrictions  on  skins  legally  taken,  except  beaver. 

Shipment  and  export:  (See  Licenses.)    Unlawful  to  export  live  fox  imless  raised  in  captivity.    No  o^ 
restrictions  on  skins  legally  taken,  except  beaver. 

Propagation:  No  restrictions,  except  as  to  fox.  A  fox  farm  must  be  licensed;  the  owner  must  at  sta| 
times  make  reports  to  the  game  and  inland  fi&heries  board,  and  the  premises  must  be  at  all  times 
to  inspection  by  officers  of  the  board.  Possession  of  fox  cub  or  fox  taken  in  close  season  is  prohiblj 
Unlawful  to  export  a  fox  not  bred  on  a  fox  farm,  or,  without  permit  from  the  colonial  board,  to  expoj 
fox  bred  in  captivity. 

Bounties:  Crow  20  cents. 


»  Yukon:  Commissioner  in  council  may  alter  seasons. 

9  Expires  Nov.  1, 1923. 

10  Newfoundland:  Unlawful  to  trap  on  Grand  Lake  Caribou  Preserves. 

11  Governor  in  Council  may  proclaim  open  season  on  beaver  in  certain  loc-alities.  Skins  of  beaver : 
be  forwarded  through  magistrate  to  Department  of  Marine  and  Fisheries  which  has  sole  power  to  pure 
or  export. 


OFFICIALS  FROM  WHOM  COPIES  OF  LAWS  RELATING  TO 
FUR-BEARING  ANIMALS  MAY  BE  OBTAINED. 


AlatMuna: 
gomery. 


Department    of    Conservrntion,    Mont- 


socntarj    of    Agrfboltore,    Waahlngtoo, 

DC.    See  footnote  5,  p.  (L 
Arizona :  SUte  Ovne  WardflD,  Phoenix. 
Arkanui:  Secretary,  Oame  and  Fiih  Commission, 

Littio  Rock. 
Galilomia:  F.xertitive  OfBoer,  Fish  and  OameCom- 

ini  "  ~    ;.'CT«ph  Duildin«,  San  Fran- 

Cl 

w.4;wc  and   Fish  Commissioner, 


Commission  of  Fisheries 


ColOLulv i...4;w0 

l)."ii\.  r 
Connecticut:  s«<cretary, 

and  (iame,  Ilarttord. 
Delaware:  Cbiof  Oame  Warden,  Dover. 
District  ol  Columbia:  Superintendent  Metropolitan 

Pohco,  Washington. 
Florida:  Secretary  of  SUte.  Tallahaasee. 
Georgia:  Game  and  Fish  Commissioner,  Atlanta. 
Idaho:  Fish  and  Game  Warden,  Boise. 
Illinois:  Chief  Game  and  Fish  Warden,  Springfield. 
Indiana:  Superintendent,  r>i>i.^on  of  Fisheries  and 

Garni .  State  House,  Indianapolis. 
Iowa:  s  uo  Fish  and  Game  Warden,  Lansing. 
Kansis:  State  Fish  and  Game  Warden,  Pratt. 
Kentucky:  Executive  Agent,  Game  and  Fish  Com- 

mi-^sio!i.  Frankfort, 
Louisiana:  Commissioner  of  Conservation,  Court 

BuildinK,  New  Orleans. 
Maine:  Commissioner   of   Inland    Fisheries   and 

Game.  Augusta. 
Maryland:  State    Game    Warden,    512    Munsey 

Build inir,  naltiraore. 
Massachusetts:  Director,  Division  of  Fisheries  and 

Game.  State  House,  Boston. 
Michigan:  Director,  Department  of  Conservation, 

I  ansinp. 
Minnesota :  Game  and  Fish  Commissioner,  St.  Paul. 
Mississippi:  Secretary  of  State,  Jackson. 
Missouri:  Game  and  Fish  Commissioner,  Jefiferson 

City. 
Montana:  State  Fish  and  Game  Warden,  Helena. 
Nebraska:  Chief  Fish  and  Game  Warden,  Lincoln. 
Nevada:  Secretary    of   State,    Carson    City;    and 

County  Commissioners. 
New  Hampshire:  Fish  and  Game  Commissioner, 

Simapee. 
New  Jersey:  Secretary,  Board  of  Fish  and  Game 

Commissioners,  Trenton. 
New  Mexico:  Game  and  Fish  Warden,  Santa  Fe. 
New  York:  Secretary,  Conservation  Commission, 

Albany. 


North   Carolina:  Secretary,   Audubon   Society  of 
North  Carolina,  Raleigh. 

North  Dakota:  Secretary,  Oame  and  Fish  Board, 
Steele, 

Ohio:  Chief  Game  Warden,  Board  of  Agriculttire, 
Columbus, 

Oklahoma:  State  Oame  Warden,  Oklahoma  City. 

Oregon:  State  Oame  Warden,  Portland. 

Ponnajhranla:  Secretary,  Board  of  Game  Commis- 
sioners, Harrisburg. 

Rhode  Island:  Chairman,  CommUsioners  of  Birds, 
I'rovidence. 

South  Carolina:  Chief  Game  Warden,  Columbia. 

South  Dakota:  State  Oame  Warden,  Pierre. 

Tonaesaee:  State  Game  and  Fish  Warden,  Nash- 
ville. 

Texas:  Oame,    Fish   and    Oyster   C/ommissioner, 
Austin. 

Utah:  Fish  and  Game  Commissioner,  Salt  Lake 
City. 

Vermont:  Fish  and  Oame  Commissioner,  Mont- 
pellcr. 

Virginia:  Commissioner  of  Game  and  Inland  Fish- 
eries, Richmond, 

Washington:  Director    of    Fisheries    and    Game, 
Olympia. 

West    Virginia:  Game    and     Fish    Commission, 
Charleston. 

Wisconsin:  Secretary,  Conservation  Commis.sion, 
Madison. 

Wyoming:  State  Game  and  Fish  Commis.sioner, 
Cheyenne. 

Alberta:  Chief  Game  Guardian,  Edmonton, 

British  Columbia:  Secretary,  Game  Conservation 
Board,  Vancouver. 

Manitoba:  Chief  Game  Guardian,  Winnipeg, 

New  Brunswick:  Chief  Game  and  Fire  Warden, 
Fredericton. 

Northwest    Territories:  Commissioner,    Canadian 
National  Parks,  Ottawa. 

Nova  Scotia:  Chief  Game  Commissioner,  Halifax. 

Ontario:  Superintendent,     Game    and    Fisheries,, 
Toronto. 

Prince  Edward  Island:  Game  Inspectors  (county 
sheriffs). 

Quebec:  General  Inspector,  Fisheries  and  Game, 
Quebec. 

Saskatchewanr  Chief  Game  Guardian,  Regina. 

Yukon:  Gold  Commissioner,  Dawson. 

Colony  of  Newfoundland:  Secretary,  Game  and  In- 
land Fisheries  Board,  St.  Johns. 
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BIRDS  appeal  strongly  to  the  interests  and  affec- 
tions ol  mankind.  Not  only  do  they  charm  by 
their  graceful  forms,  harmonious  colors,  sprightly 
actions,  and  usually  pleasing  notes,  but  they  have  an 
even  more  important  claim  upon  our  esteem  because 
of  their  great  economic  value. 

Birds  feed  upon  practically  all  insect  pests.  They 
are  voracious,  able  to  move  freely  from  place  to 
place,  and  exert  a  steady  influence  in  keeping  down 
the  swelling  tide  of  insect  life. 

For  economic  as  well  as  for  esthetic  reasons,  there- 
fore, an  effort  should  be  made  to  attract  and  protect 
birds  and  to  increase  their  numbers.  Where  proper 
measures  of  this  kind  have  been  taken  an  increase 
of  several  fold  in  the  bird  population  has  resulted, 
with  decreased  losses  from  depredations  of  injurious 
insects. 

This  bulletin,  one  of  a  series  describing  the  best 
methods  of  attracting  birds,  deals  with  the  establish- 
ment of  community  bird  refuges,  and  is  adapted  for 
use  throughout  the  United  States. 


Contribution  from  the  Bureau  of  Biological  Survey 

E.  W.  NELSON,  Chief 
Washington,  D.  C. 


COMMUNITY  BIRD  REFUGES. 
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BIRD  REFUGES  ON  FARMS. 

FARMERS,  more  than  any  other  element  of  the  population,  will 
be  interested  in  the  establishment  and  maintenance  of  effective 
bird  refuges,  for  the  welfare  of  crops  and  the  commercial  success 
of  the  fami  are  intimately  related  to  the  numbers  and  kinds  of  birds 
present  and  to  their  economic  tendencies.  In  the  case  of  certain 
species  which  are  more  or  less  injurious,  control  measures  are  some- 
times necessary,  but  the  great  majority  of  birds  vary  from  slightly  to 
almost  exclusively  beneficial  in  their  relations  to  the  farm.  The 
useful  species  merit  the  fullest  protection  and  should  be  encouraged 
in  every  way. 

The  value  of  birds  lies  chiefly  in  their  destruction  of  injurious 
insects.  Leading  an  active  life,  they  require  much  food,  and  are  the 
most  ravenous  enemies  of  pests  of  this  kind.  The  various  groups  of 
birds  differ  so  much  in  habits  that  they  feed  upon  practically  all 
groups  of  insects;  hardly  an  agricultural  pest  escapes  their  attacks. 
The  alfalfa  weevil  has  45  different  bird  enemies;  the  army  worm,  43; 
billbugs,  67;  cotton-boll  weevil,  66;  brown-tail  moth,  31;  chestnut 
weevils,  64 :  chinch  bug,  24 ;  clover-root  borers,  85 ;  clover  weevil,  25 ; 
codling  moth,  36 ;  cotton  worm,  41 ;  cutworms,  98 ;  forest  tent  cater- 
pillar, 32 ;  gipsy  moth,  46 ;  horseflies,  49 ;  leaf-hoppers,  120 ;  orchard 
tent  caterpillar,  43 ;  potato  beetle,  25 ;  rice  weevil,  21 ;  seventeen-year 
locust,  38 ;  twelve-spotted  cucumber  beetle,  28 ;  white  grubs,  67 ;  and 
wireworms,  168. 

In  feeding  on  insect  pests  not  only  do  birds  take  a  great  variety 
but  they  frequently  destroy  very  large  numbers.  Often  more  than  a 
iiundred  individuals  are  devoured  at  a  meal,  and  in  the  case  of  small 
insects  sometimes  several  thousand.     With  such  appetites  it  is  not 
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surprising  that  occasionally  birds  entirely  destroy  certain  insects 
locally.  A  number  of  cases  are  known  in  which  trees,  garden  crops, 
and  even  farm  fields  have  been  entirely  freed  of  insect  pests  by  birds. 
On  a  200-acre  farm  in  North  Carolina  it  was  found  that  birds  were 
destroying  a  million  green  bugs,  or  wheat  aphids,  daily. 

On  the  average  there  are  in  the  United  States  only  about  two  birds 
to  the  acre,  but  where  they  are  protected  and  encouraged  it  has  been 
demonstrated  that  a  very  great  increase  over  the  normal  bird  popula- 
tion can  be  secured.  No  fewer  than  59  pairs  to  the  acre  is  the  figure 
reached  in  the  most  successful  of  these  attempts  reported.  At  an  esti- 
mated value  of  10  cents  each — a  figure  ridiculously  low,  but  used  to 
insure  a  safe  minimum  estimate — the  birds  of  the  United  States  pre- 
vent an  increase  in  the  annual  damage  done  by  insects  of  more  than 
$400,000,000. 

A  particular  farm  may  not  have  so  large  a  bird  population  as  it 
should,  and  therefore  may  not  be  deriving  the  benefit  which  is  its  due. 
The  most  effective  means  of  increasing  the  number  of  birds  is  pro- 
tection, and  protection  in  its  best  sense  is  afforded  by  the  establishment; 
of  bird  refuges.  I 

Bird  refuges  on  farms  have  been  most  successful  when  established! 
and  maintained  on  a  cooperative  plan  between  the  landowner  fl 
landowners  and  a  State  game  commission,  an  Audubon  society,™ 
bird  club,  or  a  school.  The  owner  agrees  to  the  use  of  the  land  and' 
acts  as  warden,  and  the  other  party  to  the  contract  furnishes  ant 
places  posters  (see  illustration  on  back  page) ,  bird  houses,  and  feed 
ing  stations,  or  even  stocks  the  refuge,  as  in  the  case  of  reservation: 
for  game  birds.  The  beneficial  effect  which  the  establishment  o 
bird  refuge  has  upon  trespass  problems  is  a  great  advantage  to 
farmer.  A  State  law  authorizing  game  wardens  to  proceed  agains 
trespassers  on  bird  reservations  greatly  increases  the  effective: 
of  private  and  cooperative  bird  refuges. 

The  cooperative  bird  preserve  has  been  tried  in  many  States 
a  means  of  establishing  colonies  of  game  birds,  such  as  pheasa 
and  the  plan  has  invariably  proved  popular  and  successful, 
method  of  protecting  insectivorous  birds  it  has  been  put  into  prai 
by  schools,  bird  clubs,  and  Audubon  societies  in  New  Hampsh: 
Connecticut,  Illinois,  and  Minnesota,  at  least,  and  has  been  fo 
satisfactory  and  effective. 

In  creating  a  useful  bird  refuge,  the  first  step  is  to  insure  adeq 
protection  against  all  bird  enemies;  the  second,  to  see  that  pie 
of  nesting  sites  suited  to  the  needs  of  various  birds  are  available 
and  the  third,  to  improve  food  and  water  supplies,  if  necessary.  Ii3 
structions  for  accomplishing  these  results  are  contained  in  fiv 
earlier  Farmers'  Bulletins,  of  which  No.  609,  adapted  to  the  whol 
country,  relates  to  bird  houses ;  and  the  following  four,  to  method 
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of  attracting  birds  in  various  parts  of  the  country:  621,  North- 
eastern States;  7G0,  Northwestern  States;  844,  Middle  Atlantic 
States:  and  912,  East  Central  States  (see  map,  fig.  1). 

ROADSIDES. 

I^ftiaking  bird  refuges  on  farms,  while  of  most  direct  interest  to 
^^^  farmer,  is  by  no  means  the  only  activity  along  this  line  helpful 
to  agriculture.  Attracting  birds  to  roadsides  and  right-of-ways,  in 
particular,  is  of  almost  equal  importance,  and  funiishes  a  leading 
reason  for  urging  a  treatment  of  these  public  and  semipublic  travel 
ways  that  will  not  only  increase  their  bird  population  but  make  them 
more  sightly.  Both  features  will  increase  the  value  of  the  adjacent 
firms. 

There  exists  in  most  parts  of  the  United  States  either  a  supersti- 
tion, a  conviction,  or  a  legal  requirement  that  roadsides  be  shorn  of 
their    vegetation    at    least 
once  a  year.    The  result  is 
that    most    country    roads 
are     very    uninviting    in 
smnmer.    Hot    and    gray 
with    dust,    the    highway 
stretches  awa}^  before  the 
traveler,  often   without   a 
single    tree    to    break    the 
monotony  of  the  view  or 
afford  relief  from  the  rays 
of  the  sun.    This  baldness 
is  brought  about  chiefly  by 
two  causes:  (1)  Fear  that  the  roadside  will  unduly  increase  weeds 
and  insect  and  rodent  pests;  and  (2)  lack  of  public  spirit. 
I       Fortunately,  we  also  have  in  this  country  examples  of  well-kept' 
I  parkways  and  boulevards  which  border  cultivated  lands.    Their  ample 
!  parking  is  grown  to  grass  and  embellished  with  herbaceous  flowering 
.   plants,  shrubs,  and  trees.    Yet  the  farm  lands  they  border  are  neither 
(  overwhelmed  by  weeds  nor  devastated  by  insects  and  rodents. 
I       The  question  of  roadsides  propagating  vast  numbers  of  noxious 
weeds  may  be  viewed  in  more  than  one  light.     For  instance,  the 
mowing  of  waysides  for  long  series  of  years  has  not  done  away  with 
the  need  of  cultivating  adjacent  crops;  indeed  it  can  not,  for  cultiva- 
tion is  necessary  for  other  reasons  than  the  destruction  of  weeds,  as 
[loosening,  aeration,  and  water  conservation.    Furthermore,  the  amount 
of  cultivation  customarily  given  crops  is  sufficient  to  control  all  the 
weeds  the  land  will  grow,  and  this  number  is  generally  present,  de- 
spite the  razing  of  roadside  growths.    On  the  other  hand,  the  lack  of 
verdure  and  shade  and  the  general  dreariness  of  roadsides  make  the 


Fio.    1. — Areas    treated    by    the    several    Farmers' 
Bulletins  on  methods  of  attracting  birds. 


I 


6  Farmers'  Bulletin  1239. 

adoption  of  a  different  treatment  of  these  most  extensive  public  park- 
ings very  desirable.  Placing  vines  upon  fences  and  planting  numerous 
shrubs  and  shade  trees  along  the  way  will  not  only  render  the  roads 
more  attractive  but  will  tend  to  keep  down  the  dust.  In  plantings  of 
this  nature,  omit  the  common  barberry,  which  serves  as  an  alternate 
host  for  wheat  rust;  gooseberries  and  currants  which  have  a  similar 
relation  to  the  white  pine  blister  rust ;  and  the  wild  cherry,  which  is  a 
favorable  nursery  for  tent  caterpillars. 

There  can  be  no  doubt  that  suppression  of  roadside  vegetation  is  a 
potent  factor  in  restricting  the  numbers  of  birds,  and  the  ever-increas- 
ing tendency  to  allow  fence  rows  the  minimum  of  space  has  the  same 
effect.  Farmers  may  gain  a  planting  row  about  every  field  by  the 
destruction  of  vegetation  along  fences,  but  they  lose  the  services  of  the 
birds,  their  best  allies  in  fighting  insects. 

Shrubby  fence  rows  are  among  the  best  harbors  and  nesting  places 
of  small  birds,  and  it  is  certain  that  encouraging  an  abundance  of 
birds  to  live  on  farms  by  such  plantings  is  a  profitable  policy.  More 
should  be  done  to  beautify  roadsides  and  fence  rows,  not  only  as  a 
measure  to  contribute  to  the  comfort  and  pleasure  of  man,  but  also 
substantially  to  increase  a  great  economic  asset — ^the  bird  population 
of  the  country. 

In  effect,  windbreaks,  so  useful  on  farms  in  prairie  regions,  are 
but  shrubby  fence  rows,  magnified.  Their  utility  in  protecting  crops 
from  winds  always  is  supplemented  by  that  of  furnishing  nesting  sites 
for  birds,  and  a  food-supplying  function  also  may  easily  be  added, 
since  Russian  olive,  buffaloberry,  and  hackberry,  all  good  bird  foods, 
are  highly  i-ecommended  for  windbreaks. 

RIGHT-OF-WAYS. 

.  A  number  of  railroad  companies  have  already  made  considerable 
effort  to  beautify  their  right-of-ways  and  station  grounds.  In  some 
places  the  roads  are  paralleled  for  many  miles  by  hedges,  and  the 
land  on  either  side  of  the  tracks  is  covered  by  beautiful  turf.  Hedges, 
shrubbery,  and  flower  beds  are  common  about  the  stations.  If  this 
planting  could  be  directed  in  part,  at  least,  toward  attracting  birds, 
it  would  be  very  effective  and  great  good  would  be  done.  If  the 
clumps  of  shrubs  were  formed  of  kinds  furnishing  bird  food  (see 
Table  I)  and  more  of  them  were  placed  along  the  right-of-ways,  the 
hedges  allowed  to  bear  fruit,  and  the  fence  poles  or  possibly  even 
some  of  the  telegraph  poles  furnished  with  bird  houses,  thousands  of 
birds  could  live  where  very  few  do  now. 

The  suggestions  made  are  by  no  means  without  practical  value  to 
the  right-of-way  itself.  For  instance,  supplying  bird  boxes  is  the 
best  method  of  preventing  damage  to  poles  by  woodpeckers,  which 
come  anyway  under  present  conditions  and  make  their  own  homes. 
Hedges  or  fences  densely  covered  with  vines  would  decrease,  if  not 
entirely  obviate,  expenditures  for  the  movable  snow  fences  now  ex- 
tensively used. 
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The  project  of  iiKTeasin<j  tlio  number  of  birds  alonj;  rifrht-of-ways 
should  interest  the  agricultural  development  bureaus  of  railroads. 
The  small  birds  that  are  most  easily  encouraged  when  shrubbery,  nest 
boxes,  and  water  supply  are  provided  are  chiefly  beneficial,  and  in- 
creasing their  numbers  would  result  in  great  destructicm  of  insects  on 
adjacent  farms,  a  very  practical  bit  of  agricultural  improvement. 
Table  I. — Prefrrenrc  of  birds  mirong  genera  of  ftenhy  fruits.* 


8ci<>ntiflc  name. 


Spicebiish , 

Sassafras , 

StrawboiT)' 

^'-pbcrry;       black 

rry. 


Mountain  ash. 


kebeny Aronia 

Kcd  haw Crataegus . 

Dwarfapples ;  Mains 


Junl  penis 

Smllax... 
Mjrrica... 

Cdtis.... 
Moms — 

Ph 

Bentotn. 
Sasaafha 

Fragaria 

Rubus.. 


Rosa... 
Sorbus. 


Number 
of  species 
of  birds 
known  to 
eat  the 
fruit .« 


luneberry... 

Wild  cherry. 


Amelanchier. 
Prunus 


Kinds  of  birds  among  those  desirable  to  attract, 
that  are  most  food  of  the  fhiit.* 


Juniper:  rod  cedar —  Junlperus 39    Yelkm-shafted  mcKer,  stariine,  < 

pine  {fosbeak,  purple  finch,  cedar  waxwing, 
myrtle  warbler,  mockingbird,  robin,  eastern  blue- 
bird. 

39  Cardinal,  mockingbird,  brown  thrasher,  catbird, 
harmlt  thrush,  rot>in. 

73  Bob-white,  downy  woodpecker,  yellow-shaft  od 
flicker,  eastern  phoebe,  starling,  meadow  lark, 
chewink,  tree  swallow,  white-eyed  vireo,  myrtle 
wvbler,  brown  thrasher,  catbird,  Carolina  wren, 
black<apped  chickadee,  hermit  thrush,  eastern 
bluebird. 

40  Yenow-beUied  sapsucker,  yellow-shafted  flicker, 
cardinal,  cedar  waxwin£,  mockingbird,  brown 
thfMher.  robin,  eastern  bluebird. 

S2  Yellow-billed  cuckoo,  red-headed  woodpecker,  red- 
bellied  woodpecker,  downy  woodpecker,  kingl)ird, 
starling,  Baltimore  oriole,  orchard  oriole,  cardinal, 
purple  finch,  scarlet  tanaiger,  cedar  waxwlng,  rod- 
eyed  vireo,  yellow  warbler,  mockingbird,  catbird, 
wood  thrush,  robin. 

49  Mourning  dove,  yellow-shaft  od  (lickcr,  kingbird, 
starling,  cardinal.  moddnKbinl,  catbird,  hermit 
thrush,  gray-cheeKed  thrush,  olive-backed  thrush, 
robin,  eastern  bluebird. 

17  Kingbird,  red-eyed  vireo,  wood  thrush,  veery. 

18  B(^white,  kingbird,  red-eyed  vireo,  catbird,  veery, 
robin. 

Chewink,  catbird,  lMt>wn  thrasher,  wood  thrush, 
roUn. 
118  Ruffed  grouse,  bob-white,  red-headed  woodpecker, 
yellow-shafted  flicker,  kingbird,  starling,  Baltimore 
oriole,  orchard  oriole,  nine  grosbeak,  song  sparrow, 
fox  sparrow,  white-throated  sparrow,  chewink, 
California  towhee,  spurred  towhee,  cardinal,  roso- 
breasted  grosbeak,  black-headed  grosbeak,  cedar 
wax  wing,  red-eyed  vireo,  mockingbird,  catbird, 
brown  thrasher,  tufted  titmouse,  wren-tit,  olive- 
backed  thrush,  wood  thrush,  robin,  eastern  blue- 
bird. 

25  Ruffed  grouse,  sharp-tailed  grouse,  prairie  chicken, 
bob-wnite. 

14  Red-headed  woodpecker,  Baltimore  oriole,  evening 
grosbeak,  pine  grosbeak,  cedar  waxwing,  Bohe- 
mian waxwing,  catbird,  brown  thrasher,  robin. 

13     Meadowlark,  brown  thrasner. 

33     Ruffed  grouse,  pine  grosbeak,  purple  finch,  robin. 
(«)  Ruffed  grouse,  ringneck  pheasant,  red  crossbill,  pine 

grosb^k,  purple  fiiich,  cedar  waxwing,  mocking- 
bird, robin. 

40  Yellow-shafted  flicker,  Baltimore  oriole,  cedar  wax- 
wing, catbird,  hermit  thrush,  veery,  robin. 

74  Ruffed  grouse,  bob-white,  mourning  dove,  red- 
headed woodpecker,  yellow-shafted  flicker,  king- 
bird, starling,  Bullock  oriole,  Baltimore  oriole, 
orchard  oriole,  evening  grosbeak,  purple  finch, 
rose-breasted  grosbeak,  olack-headed  grosbeak, 
Louisiana  tanager,  red-eyed  vireo,  cedar  waxwing, 
mockingbird,  catbird,  brown  thrasher,  olive- 
backed  thrush,  wood  thrush,  robin,  eastern  blue- 
bird. 

1  Barberries  {Berberis)  and  currants  (Ribes)  are  omitted  because  they  serve  as  alternate  hosts  of  russt 
ittacking  wheat  and  white  pine,  respectively. 

*  When  10  or  more. 

'  Included  on  the  basis  of  field  observation  or  because  frmt  was  found  in  10  or  more  stomachs. 

*  Thirty-eight  kinds  of  birds  are  known  to  feed  on  apples  of  various  sorts,  but  it  is  not  known  just  how 
nany  seek  the  small-fruited  flowering  apples,  which  are  the  best  to  plant  for  birds. 
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Table  I. — Preference  of  birds  arrwng  genera  of  ffeshy  fruits — Continued. 


Common  name. 


Scientifie  name. 


Number 
of  species 

of  birds 
known  to 

eat  the 
fruit. 


Kinds  of  birds  among  those  desirable  to  attract, 
that  are  most  fond  of  the  fruit. 


Sumac  '•• . 


Rhusi 


Pepperberry. 
Holly 


Supple-jack. 
Buckthorn . . 
Wild  grape . 


Virginia  creeper . 


Buffaloberry 

Silverberry,  Russian 
olive,  etc. 

Wild  sarsaparUla 

Dogwood 


Sour  gum.... 

Crowberry . . . 
Bearberry... 

Huckleberry 
Blueberry . . . 


Mexican  mulberry. . . 

Partridge  berry 

Elderberry 


Snowberry . . 
Black  haw... 

Honeysuckle 


Schinus . . . 
Ilex 

Berchemia 
Rhanmus. 
Vitis 


Parthenocissus. 


Shepherdia. 
Elaeagnus.. 

Aralia 

Cornus 


Nyssa 

Empetrum 

Arctostaphylos 

Gaylussacia  — 
Vaccinium 

Callicarpa 

Mitchella 

Sambucus 


Symphoricarpos 
Vibumimi 


Lonicera. 


93 


39 


n 


36 


Rufled  grouse,  bob-white,  valley  quail,  downy  wood- 
pecker, red-belUed  woodpecker,  red-shafted  flicker, 
yellow-shafted  flicker,  phoebe,  starling,  goldfinch, 
golden-crowned  sparrow,  chewink,  white-eyed 
vireo,  Audubon  warbler,  mockingbird,  catbird, 
California  thrasher,  brown  thrasher,  Carolina 
wren,  black-capped  chickadee,  Carolina  chickadee, 
wren-tit,  hermit  thrush,  robin,  eastern  bluebird. 

Cedar  waxwing,  phainopepla,  hermit  thrush,  varied 
thrush,  robin. 

Ruflfed  grouse,  bob-white,  valley  quail,  yellow-bellied 
sapsucker,  yeUow-shafted  flicker,  cedar  waxwing, 
mockingbird,  catbird,  brown  thrasher,  hermit 
thrush,  robin,  eastern  bluebird. 

Mockingbird,  robin. 

Mockingbird,  catbird,  brown  thrasher,  robin. 

RufTed  grouse,  bob-white,  pileated  woodpecker,  red- 
bellied  woodpecker,  red-shafted  flicker,  yeUow- 
shafted  flicker,  kingbird,  starling,  cardinal,  cedar 
waxwing,  mockingbird,  catbird,  brown  thrasher, 
wood  thrush,  veery,  robin,  western  bluebird,  east- 
ern bluebird. 

Red-headed  woodpecker,  red-bellied  woodpecker, 
yeUow-bellied  sapsucker,  yeUow-shafted  flicker, 
starling,  evening  grosbeak,  purple  finch,  scarlet  tan- 
ager,  red-eyed  vireo,  mockingbird,  brown  thrasher, 
tufted  titrriouse,  hermit  thrush ,  olive-backed  tlirush, 
gray-cheeked  thrush,  robin,  eastern  bluebird. 

Sharp-tailed  grouse,  pine  grosbeak. 

Sharp-tailed  grouse,  prairie  chicken,  cedar  waxwdng, 
catDird,  robin. 

Bob-white,  robin. 

Ruffed  grouse,  bob-white,  downy  woodpecker,  yel- 
low-shafted flicker,  red-shafted  flicker,  kingbird, 
starling,  evening  grosbeak,  pine  grosbeak,  purple 
finch,  white-throated  sparrow,  song  sparrow,  cardi- 
nal, cedar  waxwing,  warbling  vireo,  red-eyed  vireo, 
catbird,  brown  thrasher,  hermit  thrush,  olive- 
backed  thrush,  grav-cheeked  thrush,  wood  thrush, 
robin,  eastern  bluebird. 

Yellow-shafted  flicker,  starling,  purple  finch,  cedar 
waxwing,  gray-cheeked  thrush,  olive-backed 
thrush,  robin. 

Pine  grosbeak,  snowflake. 

Ruffed  grouse,  dusky  grouse,  valley  quail,  mountain 
quail,  fox  sparrow,  wren-tit. 

Pine  grosbeak,  chewink,  robin. 

Ruffed  grouse,  valley  quail,  kingbird,  orchard  oriole, 

Eine  grosbeak,  chewink,  cedar  waxwing,  catbird, 
rown  thrasher,  black-capped  chickadee,  tufted  tit- 
mouse, hermit  thrush,  robin,  eastern  bluebird. 

Mockingbird,  brown  thrasher. 

Ruffed  grouse. 

Valley  quail,  red-headed  woodpecker,  yeUow-shafted 
fhcker,  eastern  kingbird,  Arkansas  kingbird,  black 
phoebe,  starling,  California  towhee,  white-crowned 
sparrow,  rose-breasted  grosbeak,  black-headed  gros- 
beak, phainopepla,  red-eyed  vireo,  mockingbird, 
catbird,  brown  thrasher,  California  thrasher,  wren- 
tit,  olive-backed  thrush,  robin,  western  bluebir<f 
eastern  bluebird. 

Sharp-tailed  grouse,  evening  grosbeak,  pine  grosl 
varied  thrush.  ^ 

Ruffed  grouse,  yellow-billed  cuckoo,  yellow-shaftea 
flicker,  starling,  purple  finch,  rose-breasted  gros- 
beak, cedar  waxwing,  catbird,  brown  thrasher, 
robin,  eastern  bluebird. 

Bob-white,  pine  grosbeak,  white-throated  sparrow, 
catbird,  brown  thrasher,  hermit  thrush,  robin. 


wren- 
iebird^_ 

sbeafl 


5  Only  nonpoisonous  species  of  sumac  are  considered. 

«  Data  given  are  based  entirely  on  field  observations;  total  number  of  birds  eating  the  various  species  of 
Elaeagnus  unknown. 
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COMMUNITY   PARKINGS. 

The  attractiveness  of  community  parkings,  including  those  of  cities 
and  villages  as  well  as  of  rural  areas,  may  well  be  increased  by  the 
presence  of  an  abundance  of  birds.  This  can  be  effected  without  in 
any  way  detracting  from  the  utility  of  these  reservations  for  their 
leading  purposes,  flaking  community  parkings  safe  for  birds  is  the 
first  step ;  they  must  actually  be  havens  of  refuge.  In  this  connection 
may  be  cited  the  admirable  law  of  the  State  of  Oregon,  which  pro- 
vides that  all  incorporated  towns  and  cities  and  all  public  parks  and 
school  grounds  in  the  State  shall  be,  without  additional  local  or 
.nMi.ril  legislation,  bird  and  game  sanctuaries. 

MUNICIPAL  PARKS  AND  PICNIC  AND  FAIR  GROUNDS. 

Picnic  grounds,  fair  grounds,  and  parks  may  be  improved  as  places 
of  public  gatherings,  recreation,  and  education  by  increasing  their 


Fio.  2.— Flicker  at  a  bird  fountain 


])ird  population.  Moreover,  the  alterations  that  improve  a  park  as  a 
bird  haven  may,  and  should,  themselves  be  made  to  add  to  its  attrac- 
tiveness. For  instance,  water  is  used  to  enhance  the  beauty  of  most 
parks,  and  a  water  supply  is  one  of  the  most  potent  attractions  for 
birds.  Bird  baths  (fig.  2)  or  bird  fountains  may  take  the  form  of 
small  displays  of  water,  which  may  be  added  to  many  parks  without 
^eing  obtrusive  or  in  conflict  with  the  general  design. 

An  artistic  martin  house,  well  placed  in  one  of  the  small  open 
Lawns  that  most  large  parks  contain  (fig.  3),  would  not  only  increase 
the  beauty  and  interest  of  the  park,  but  would  add  to  its  dignity 
jy  suggesting  a  specific  usefulness  for  the  space.  As  for  nest  boxes 
for  other  birds,  they  may  be  so  inconspicuously  placed  that  the 
:hief  evidence  of  their  presence  would  be  the  increased  number  of 
j'irds  and  the  lessened  injury  to  vegetation  by  insect  pests.  The 
perfection  of  specimen  trees  in  parks  and  the  work  of  the  tree  surgeon 
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on  imperfect  trees  make  it  necessary  to  supply  nest  boxes  if  the 
hole-nesting  birds  are  to  have  any  chance  of  inhabiting  parks. 

Feeding  stations  for  birds  are  made  in  a  number  of  sightly  designs, 
and  the  principles  upon  which  they  are  built  allow  of  their  being 
extensively  varied  or  incorporated  into  other  park  structures.  The 
greatest  usefulness  of  feeding  stations  in  parks,  aside  from  the  preser- 
vation of  birds,  is  in  rendering  such  places  more  attractive  to  the 
public  in  winter.  The  feeding  of  birds  is  carried  on  with  most  ob- 
vious results  during  the  colder  months,  and  adding  this  feature  to 
parks  appeals  strongly  to  thousands  of  lovers  of  nature. 

By  means  of  feeding  stations  it  is  possible  to  attract  to  convenient 
observation  points  several  species  of  the  most  interesting  and  valu- 


FiG.  3. — Martin  house  in  parklike  surroundings.  sntan 

able  birds.  Such  stations  are  particularly  pleasing  to  children.  As 
evidence  of  the  value  of  the  method,  the  following  statement  of 
experience  by  Theodore  Wirth,  Superintendent  of  Parks,  Minne- 
apolis, Minn.,  is  j^ resented : 

For  the  past  five  or  six  years  we  have  maintained  a  number  of  feeding  sta- 
tions in  various  parts  of  our  park  system,  with  very  satisfactory  results.  I 
give  you  a  list  of  the  birds  which  stay  with  us  over  winter.  The  permanent 
winter  birds  found  in  the  vicinity  of  our  parks  are  tlie  chickadee,  blue  jay,  white- 
breasted  nuthatch,  downy  and  hairy  woodpeckers,  and  screec-h  owl ;  wint 
visitors,  the  redpoll,  tree  sparrow,  and  junco ;  irregular  winter  visitors,  t 
evening  grosbeak,  Bohemian  wax  wing,  and  snow  bunting.  It  is  safe  to  say  thai 
a  large  number  of  these  species  are  staying  in  the  parks  on  account  of  the  food 
supplied  them.  The  feeding  of  the  wild  birds  in  the  parks  is  a  great  success 
will  be  continued. 
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Supplying  water,  nest  boxes,  and  winter  food  goes  far  toward 
Ilia  king  a  bird  haven,  but  it  is  important  also  to  supplement  the 
summer  food.  This  can  best  be  done  by  planting  fruit-bearing 
shrubs  and  trees.  Shrubs  and  trees  are  essential  elements  of  park 
composition,  but  according  to  the  judgment  of  bird  lovers  better 
choice  is  distinctly  possible  than  that  often  made. 

The  guiding  principle  in  park  planning  should  be  l)eauty,  but  it 
should  not  be  a  temporary  or  one-seasonal  beauty.  Hence  it  follows 
that  shrubs  and  trees  which  produce  colored  fruits  and  retain  them 
for  long  periods  are  preferable  to  plants  whose  chief  decorative 
contribution  is  a  short  burst  of  bloom.  Such  shrubs  are  handsomer 
at  all  times  after  flowering  and  are  particularly  valuable  in  winter 
when  every  bit  of  color  in  the  landscape  is  precious.  They  are 
valuable,  moreover,  in  supplying  bird  food.  The  kinds  preferred  by 
birds  are  shown  in  Table  I,  and  the  species  most  suitable  for 
various  sections  of  the  country  are  listed  in  the  Fnrmpr^'  Bulletins 
mentioned  on  page  5.    (See  also  map,  fig.  1.) 

\  few  further  suggestions  as  to  the  use  of  fruit-producing  plants 
aie  not  out  of  place.  The  ideal  American  park  is  natural  woodland, 
;  modified  and  embellished,  or  a  planting  that  follows  natural  lines. 
Informal  treatment  is  almost  universally  preferred  to  formal.  From 
the  standpoint  of  bird  attraction  this  is  fortunate,  since  clipping 
shrubs  either  prevents  or  reduces  the  production  of  fruit  and  causes 
the  plants  to  form  such  solid  and  dense  surfaces  that  they  are  un- 
inviting to  birds.  It  may  further  be  said  in  favor  of  untrimmed 
shrubbery  that  the  normal  form  and  beauty  of  the  plants,  together 
with  the  resultant  play  of  light  and  motion,  are  preserved.  With  this 
treatment  a  park  has  naturalness  and  life;  under  formal  treatment 
the  suggestions  are  those  of  restraint  and  immobility. 

SCHOOL  AND  COLLEGE  GROUNDS. 

Too  often  public-school  grounds  are  bare  and  uninviting.  How 
much  better  to  clothe,  shade,  and  adorn  them  with  green.  Flowers 
ind  trees  will  make  the  students  more  content  with  their  surroundings, 
inspire  them  to  better  work,  and  enshrine  the  school  grounds  in  pleas- 
mt  memories  delightful  to  recall  in  later  years.  Almost  everything 
lone  to  beautify  the  grounds  will  help  to  attract  birds.     Trees  aiid 

J  shrubs  cradle  their  young  and  supply  much  of  their  food. 

The  birds,  the  trees,  and  the  flowers  in  themselves  are  a  valuable 
educational  resource,  and  are  necessities  for  the  proper  conduct  of 

L  'lasses  in  nature  study,  now  deservedly  so  popular.  Building  and 
)lacing  bird  houses  could  well  be  part  of  such  a  course,  and  the  winter 
'eeding  of  the  birds  would  attract  living  objects  of  interest  during 
he  dormant  season  of  the  trees  and  shrubs.     All  children  like  birds 
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and  will  protect  and  encourage  them  if  only  their  early  steps  are 
guided  right. 

The  college  campus,  like  the  park,  has  suffered  from  formal  land- 
scape gardening.  Wall-like  hedges,  closely  cropped  circles,  triangles 
of  shrubs,  and  mathematically  designed  edgings,  beds,  and  gardens 
have  gone  far  toward  robbing  school  grounds  of  merit  in  the  eyes  of 
man,  and  have  almost  spoiled  them  for  birds. 

In  campus  planning  it  is  desirable  to  take  the  birds  into  consid- 
eration for  the  same  reasons  as  in  park  planning.  In  addition  there 
is  the  very  important  objective  of  keeping  up  an  important  educa- 
tional resource.  There  is  hardly  an  advanced  school  in  the  country 
that  does  not  offer  one  or  more  courses  of  bird  study.  The  study  of 
birds  out-of-doors  is  essential  to  a  good  bird  course,  and  this  need 
should  be  kept  in  view  by  those  in  charge  of  college  and  school 
grounds.  Sylvan  campuses  where  formerly  birds  abounded  have 
been  so  filled  with  buildings,  so  gardened  and  formalized,  that  birds 
are  now  scarce.  If  possible,  some  corner  (preferably  of  original 
woodland,  where  that  exists)  should  be  allowed  to  run  wild.  Judi- 
cious addition  of  food-producing  plants  should  be  made  there,  and 
the  campus  in  general  improved  for  birds  by  allowing  shrubs  to 
make  natural  growths.  Putting  up  nest  boxes  would  make  up  for 
the  hole-eliminating  activities  of  the  tree  surgeon.  Winter  feeding 
would  be  very  interesting  and  instructive  to  many  students  and 
could  be  carried  on  as  part  of  the  course  of  bird-study  classes.  Fi- 
nally, the  teacher  of  ornithology  might  well  have  an  advisory 
capacity  in  relation  to  the  planning  and  treatment  of  the  campus. 

CEMETERIES. 

Cemeteries  have  the  reputation  of  being  good  places  for  birds. 
The  reasons,  one  must  infer,  are  seclusion,  freedom  from  disturbance, 
and  an  abundance  of  trees  and  shrubs.  The  last-named  factor  is  by 
no  means  least,  nor,  on  the  other  hand,  so  satisfactory  as  not  to 
susceptible  of  improvement.  Selection  of  shrubs  and  trees  with  tl 
needs  of  birds  in  mind  not  only  would  not  interfere  with  the  genei 
plan  of  a  cemetery,  but  would  make  it  a  still  better  resort  for  birc 

Formal  landscape  gardening  is  more  prevalent  (perhaps  excusab] 
so)  in  cemeteries  than  in  other  public  reservations,  yet  there  are  vei 
beautiful  cemeteries  in  which  formal  composition  plaj-s  little  pai 
Here,  as  everywhere,  the  informal  or  naturalistic  planting  is  m< 
favorable  to  birds.  Nest  boxes  can  be  added  without  being  obtrusive, 
and  bird  fountains  may  be  made  to  harmonize  with  the  surroundings 
or  even  to  serve  as  memorials. 

The  movement  to  convert  cemeteries  into  bird  sanctuaries  and 
improve  them  for  the  purpose  is  already  well  under  way  and  is  beii 
fostered   by  the   National   Association   of   Audubon   Societies. 
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pioneer  in  this  work,  H.  S.  Mann,  Secretary  of  the  Forest  Lawn 
Cemetery  Association  of  Omaha,  Nebr.,  reports : 

W'e  have  been  very  sueeesafiil  in  attractinp  birds  to  Forest  Lawn  Cemetery. 
The  (vnietery  contains  32()  acres,  all  fenced,  and  is  located  north  of  the  city  limits 
of  trreater  Omaha.  It  has  an  abundance  of  trees  and  shrubbery,  about  250  acres 
of  the  half  swtion  being  uniniprove<i  at  this  time.  A  creek  runs  through  the 
southern  portion  of  the  cemetery,  and  east  and  north  of  it  are  great  stretches  of 
wild  lands. 

Bird  houses,  feeding  stations,  and  baths  have  been  erected  in  the  cemetery. 
Quantities  of  tangled  underbrush  and  small  fruit-bearing  bushes  and  vines  have 
been  set  out  and  preservetl  for  the  birds.  With  these  attractions,  free  from 
annoyance  of  cats,  hunters,  and  children  at  play,  it  is  a  paradise  for  birds. 

Bird  students  visit  the  o'metery  frequently,  as  a  larger  number  and  a  greater 
variety  of  birds  may  be  found  within  its  sacreii  inclosures  than  anywhere  else 
!n  this  section  of  the  country,  excepting  perhaps  in  the  great  Fontenelle  Forest 
•Tve  of  2,500  acres  on  the  Missouri  River  adjoining  the  city  on  the  south. 

RESERVOIRS. 

The  prrounds  surrounding  reservoirs  of  drinking  water  usually  are 
well  fenced  and  carefully  guarded  to  minimize  contamination.  This 
results  in  freedom  from  disturbance,  a  boon  so  highly  appreciated 
by  birds  that  in  itself  it  goes  far  toward  making  these  places  satis- 
factory bird  havens.  Such  resenations  can  be  greatly  improved  for 
this  purpose,  however,  by  the  use  of  bird  houses  and  by  proper  plant- 
ing, measures  which  will  be  in  no  way  deleterious  to  the  water  sup- 
ply, but  which  will  greatly  benefit  the  birds  and  through  them  the 
vegetation  of  the  reserve  and  of  the  adjacent  country. 

Reservoirs  other  than  for  drinking  water  usually  can  be  sown  to 
aquatic  plants,  thus  making  them  attractive  to  many  water  birds. 
The  character  of  the  planting  will  depend  on  circumstances;  if  a 
marshy  margin  is  permissible,  the  place  may  be  made  into  an  excel- 
lent resort  for  wild  fowl.  If  only  submerged  plants  are  desired 
and  as  clean  a  growth  as  possible,  sago  pondweed  may  be  planted. 
Broader  leaved  plants  furnish  much  greater  surface  for  the  lodgment 
of  silt  and  the  growth  of  algae.  The  methods  of  propagating:  a  vari- 
ety of  aquatic  plants  for  the  use  of  wild  fowl  are  described  in  Depart- 
ment Bulletins  205  and  465.^ 

1  Bull.  205,  r.  S.  Dept.  Agr.,  Eleven  Important  Wild-Duck  Foods ;  Bull.  465,  Propagation 
of  Wild-Duck   Foods. 


PUBLICATIONS  OF  THE  U.  S.  DEPARTMENT  OF  AGRICULTURE 
RELATING  TO  THE  PROTECTION  AND  ATTRACTION  OF  WILD 
BIRDS. 

AVAILABLE  FOR  FREE  DISTRIBUTION  BY  THE  DEPARTMENT. 

Eleven  ImxK)rtaut  Wild-Duck  Foods.     (Department  Bulletin  205.) 

Propagation  of  Wild-Duck  Foods.     (Department  Bulletin  465.) 

Bird  Houses  and  How  to  Build  Them.     (Farmers'  Bulletin  609.) 

How  to  Attract  Birds  in  Northeastern  United  States.     (Farmers'  Bulletin  621.) 

How  to  Attract  Birds  in  Northwestern  United  States.     (Farmers'  Bulletin  700.) 

How  to  Attract  Birds  in  the  Middle  Atlantic  States.     (Farmers'  Bulletin  844.) 

How  to  Attract  Birds  in  the  East  Central  States.      (Pennsylvania  to  100th 

meridian).     (Farmers'  Bulletin  912.) 
Game  Laws.     (Annual  publication,  that  for  1921,  Farmers'  Bulletin  1235.) 
Community  Bird  Refuges.     (Farmers'  Bulletin  1239.) 
Directory  of  Officials  and  Organizations  Concerned  with  the  Protection  of  Birds 

and  Game.     (Annual  publication,  that  for  1921,  Department  Circular  196.) 
Our  Shorebirds  and  Their  Future.     (Separate  642,  Yearbook  1914.) 
The  Great  Plains  Waterfowl  Breeding  Grounds  and  Their  Protection.     (Sepa- 
rate 723,  Yearbook  1917.) 
Federal  Protection  of  Migratory  Birds.     (Separate  785,  Yearbook  1918.) 
Conserving  Our  Wild  Animals  and  Birds.     (Separate  836,  Yearbook  1920.) 

FOR   SALE  BY  THE   SUPERINTENDENT  OF   DOCUMENTS,   GOVERNMENT   PRINTING 
OFFICE,   WASHINGTON,   D.   C. 

Preliminary  Census  of  Birds  of  the  United  States.  (Department  Bulletin  187.) 
Price,  5  cents. 

Second  Annual  Report  of  Bird  Counts  in  the  United  States,  with  Discussion  of 
Results.     (Department  Bulletin  396.)     Price.  5  cents. 

Plants  Useful  to  Attract  Birds  and  Protect  Fruit.  (Separate  504,  Yearbook 
1909.)     Price,  5  cents. 

Bird  Day  in  the  Schools.     (Biological  Survey  Circular  17.)     Price,  5  cents. 

National  Reservations  for  the  Protection  of  Wild  Life.  (Biological  Survey  Cir- 
cular 87.)     Price,  5  cents. 

Chronology  and  Index  of  the  More  Important  Events  in  American  Game  Protec- 
tion, 1776-1911.     (Biological  Survey  Bulletin  41.)     Price,  10  cents. 

Decision  of  the  Supreme  Court  of  the  United  States  Sustaining  the  Constitu- 
tionality of  the  Migratory-Bird  Treaty  Act.  (Department  Circular  102.) 
Price,  5  cents. 

o 


^Pm^' 


^^-..^. 


^^ 


A 


U.  S.  DEPARTMENT  OF 
AGRICULTURE 

FARMERS'  BULLETIN  No.  1240 


THE  COMMERCIAL  PRODUCTION  OF  RICE  in 
California  began  in  1912,  when  1,400  acres  were 
grown.  By  1920  the  area  had  increased  to  162,000 
acres. 

Rice  growing  in  California  is  confined  mostly  to 
the  heavy  clay  and  clay-adobe  soils  of  the  lower 
Sacramento  Valley,  where  abundant  water  is  avail- 
able for  irrigation.  Rice  requires  high  temperatures 
during  the  growing  season,  a  dependable  water  sup- 
ply for  irrigation,  level  land  with  an  impervious 
subsoil,  and  good  drainage. 

Fields  on  which  rice  is  to  be  grown  should  be 
leveled  and  the  checks  laid  out  carefully,  so  that 
water  can  be  applied  to  them  easily  and  uniformly. 
Uneven  submergence  of  rice  in  the  checks  causes 
uneven  ripening  and  lowers  the  market  value  of 
the  crop. 

Land  on  which  rice  is  to  be  sown  is  usually  spring- 
plowed  and  is  then  disked  and  harrowed  or  the 
clods  crushed  with  drags.  The  seed  is  either  drilled 
or  sown  broadcast.  If  the  land  is  to  be  submerged 
continuously  after  seeding  to  control  water  grass,  it 
is  safer  to  sow  the  seed  broadcast  than  to  drill. 
Slacking  the  clods  on  drilled  fields  continuously  sub- 
merged after  seeding  may  cover  the  seed  too  deeply 
and  result  in  poor  stands.  Early  shallow  seeding  at 
the  rate  of  115  to  130  pounds  on  new  land  and  125 
to  145  pounds  on  old  land  usually  gives  best  results. 
The  leading  varieties  of  rice  in  California  at  present 
are  Caloro,  Early  Wataribune,  Colusa,  and  Onsen. 

Weeds,  particularly  water  grasses,  are  the  most 
troublesome  pests  in  California  rice  fields.  They 
can  be  controlled  to  a  considerable  extent  by  deep 
early  submergence. 

This  bulletin  supersedes  Farmers'  Bulletin  1141, 
Rice  Growing  in  California,  issued  September,  1920. 


Washington,  D.  G.  Issued  March,  1924 


HOW  TO  GROW  RICE  IN  THE 
SACRAMENTO  VALLEY.^ 

U\   .Iknkin  W.  JoNBGk  Afffonomitt,  Office  of  Cereal  InvestiffoUmus,  Bureau  of 

Plant  Industry. 
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HISTORY. 


i(TNVESTIGATK)NS  be^n  bv  the  United  States  Department  of 
X  Agriculture  in  the  spring"  or  19()9  and  continued  for  three  years 
providetl  information  which  indicated  the  conmiercial  possibili- 
ties of  rice  culture  in  California.  The  first  commercial  rice  ci-op  was 
gn)wn  in  California  in  1912  on  Stockton  clay-adobe  soil  in  the  Sacra- 
mento Valley,  near  Biggs.  The  high  acre  yields  and  large  profits  from 
this  crop  of  1,400  acres  received  wide  publicity,  which  stimulated  in- 
tei-est  and  resulted  in  the  rapid  expansion  of  the  California  rice  indus- 
try. In  1914,  15,000  acres  were  sown,  while  in  1915  the  crop  was 
grown  on  34,000  acres.  The  high  price  of  rice  during  the  W^orld  War 
naturally  caused  a  further  increase  in  acreage  and  production.  The 
maximum  so  far  was  reached  in  1920,  when  9.720,000  bushels  of  rice 
wei*e  produced  on  162,000  acres.  The  acreage  in  1921  and  1922  was 
less  than  in  1920,  the  estimate  for  1922  being  140,000  acres  with  a 
production  of  8,260.000  bushels. 

Rice  is  grown  in  California  only  in  the  San  Joaquin  and  Sacra- 
mento Valleys.  Most  of  the  crop  is  produced  in  the  Sacramento 
Valley  in  Butte,  Glenn,  Colusa,  Swtter,  and  Yolo  Counties. 

IMPORTANCE  OF  THE  RICE  CROP. 

The  area  on  which  rice  can  be  profitably  grown  in  the  United 
States  is  much  more  limited  than  that  on  which  most  of  the  other 
cereal  crops  can  be  produced  with  profit.  Rice  is,  however,  well 
adapted  to  certain  sections. 

1  For  a  more  complete  discussion  of  rice  production  in  California,  togetlier  with  the 
ietails  of  the  experiments  on  which  many  of  the  recommendations  in  this  bulletin  are 
)ased,  see  Jones,  Jenkin  W.,  Rice  experiments  at  the  Biggs  Rice  Field  Station  in  Cali- 
•ornia,  U.  S.  Dept.  Agr.  Bui.  1155.   1923. 

1 


li 


Farmers*  Bulletin  12W. 


During  the  5-year  period  from  1917  to  1921  the  average  annual 
area  sown  to  rice  in  the  United  States  was  1,083,000  acres  and  the 
average  annual  production  41,107,000  bushels.  In  the  same  period 
the  average  annual  acreage  sown  to  rice  in  California  was  125,244 
acres  and  the  average  annual  production  7,481,000  bushels.  During 
this  period  California  has  produced  more  than  one-sixth  of  the 
total  annual  rice  crop  of  the  United  States  on  less  than  one-eighth 
of  the  total  annual  acreage. 

The  average  yield  per  acre  in  California  is  considerably  higher 
than  that  obtained  in  other  large  rice-producing  States.  The  10- 
year  average  yield  from  1910  to  1919  for 
Cfilifornia  was  53.9  bushels;  for  Arkansas, 
40.9  bushels;  for  Texas,  33.8  bushels;  for 
Louisiana,  33.6  bushels ;  and  for  the  United 
States,  35.7  bushels  per  acre. 

In  California  barley  is  the  leading  cereal 
in  total  production  and  total  value.  Wheat 
ranks  second  and  rice  third.  The  average 
annual  acreage  sown  to  barley  from  1919 
to  1921,  inclusive,  was  1,141,000  acres; 
wheat,  786,000  acres;  and  rice,  146,000 
acres.  During  this  3-year  period  the 
average  annual  production  of  barley 
was  28,525,000  bushels,  valued  at 
$27,652,000;  wheat,  11,529,000 
bushels,  valued  at  $20,434,000; 
and  rice,  8,468,000  bushels, 
valued  at  $13,486,000.  For 
this  period  the  average 
acre  yield  of  barley 
was'  1,200  pounds, 
valued  at  $24.75; 
of  wheat,  8  80 
pounds,valued 
at  $22.66; 
and  of 
rice,  2,610 
pounds, 
V  a  1  ued  at 
$95.31.  The 
average 
acre  value 
of  rice  dur- 
ing this  3-year  period  has  been  3.8  times  that  of  barley,  4.2  times  that 
of  wheat,  2.3  times  that  of  corn,  4.4  times  that  of  oats,  and  3.2  time 
that  of  grain  sorghum. 

By  contrast,  rice  sown  on  one-eighth  of  the  average  barley  aci 
age  has  produced  nearly  half  as  much  agricultural  wealth.  Soa 
on  less  than  one-fifth  of  the  average  wheat  acreage  rice  has  pi 
duced  nearly  two-thirds  as  much  agricultural  wealth.  Rice  is  gro^ 
chiefly  on  land  which  was  used  for  wheat  and  barley  culture  prior 
the  introduction  of  rice,  so  under  rice  culture  this  land  is  much  moj 
productive  than  it  was  when  wheat  and  barley  were  grown. 


Fig.  1.-;- Outline  map  of  Calif ornia, 
showing  by  dots  the  location  of 
the  rice  acreage  in  1919.  Each 
dot  represents  1,000  acres. 
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RICE-GROWING  REGIONS. 


lere  are  five  main  rice-producing  regions  in  the  United  States; 


^H(l)  The  coastal  plains  of  the  Carolinas  and  Georgia,  where  rice  has  been 
grown  for  more  than  200  years.  Prior  to  the  Civil  War  rice  growing  was  a 
prohta»  'i  industry  In  this  section,  but  at  present  the  crop  is  of  little  agri- 
cultural value, 

(2)  The  alluvial  bottom  lands  along  the  Mississippi  River  in  Louisiana, 
where  rice  growing  began  eonimerclally  in  1865.  The  irrigation  water  for  this 
section  is  obtained  mostly   fn>ni   the  river  by   means  of  siphons. 

(3)  The  broad  level  prairie  region  of  southwestern  Louisiana  and  south- 
etislem  Texas,  where  rice  growing  l>egan  on  a  (•onnnerclal  scale  about  1885. 
The  irrigation  water  for  this  section  Is  obtainetl  by  powerful  pumps  from 
sluggish  streams  or  bayous,  which  provide  drainage  for  tne  prairies.  Water 
is  also  pumi>ed  from  deep  wells.  This  is  the  most  important  rice-producing 
region  in  the  Unlteil  States. 

(4)  The  prairie  region  of  eastern  Arkansas,  where  rice  growing  began 
commercially  in  1905.  The  Irrigation  water  for  this  section  Is  pumped  from 
deep   wells. 

(5)  The    Interior    valleys   of   California,    where    rice   growing   began    on    a 
i    commercial  scale  In   1912.    The  irrigation  water  for  this  section   is  obtained 

largely  from  tlie  Sacramento  and  Feather  Rivers  by  gravity  and  by  pumps. 

REQUIREMENTS  OF  THE  CROP. 

Successful  rice  culture  is  dependent  upon  (1)  high  temperatures 

during  the  growing  season,  (2)   a  dependable  water  supply  during 

,  the  period  of  irrigation,   (3)   soils  that  are  comparatively  flat  or 

I  level   and   underhun   with   an    impervious  subsoil,   and    (4)    good 

surface  drainage. 

In  troDical  and  subtropical  countries  rice  is  the  standard  cereal 
crop,  and  it  is  also  gi-own  in  the  warmer  sections  of  the  Temperate 
!  Zone.     British    India,  China,  Japan,   Burma,   and  the   Philippine 
Islands  are  the  leading  rice-producing  countries  of  the  world. 

In  California  continuous  submergence  of  the  land  to  a  depth  of 
4  to  6  inches  for  90  to  140  days  each  ^ear  is  necessary  for  the  pro- 
duction of  profitable  rice  crops.  It  is  also  necessary  to  flood  the 
land  after  sowing,  to  germinate  the  rice  seed.  A  dependable  supply 
of  irrigation  water,  therefore,  must  be  available  when  needed. 

The  clay  and  clay-adobe  soils  of  California,  which  have  an  im- 
pervious subsoil  from  3  to  6  feet  below  the  surface,  are  best  adapted 
:  to  rice  culture.  Such  soils  require  less  water  to  produce  a  crop  than 
I  do  the  lighter  soils.  After  draining  in  the  fall,  these  heavy  soils 
I  usually  dry  out  and  crust  at  the  surface  more  quickly  than  lighter 
:  soils,  thus  making  possible  the  use  of  heavy  machinery  in  harvesting 
the  crop.  Level  land  can  be  prepared  for  rice  irrigation  at  a  much 
I  lower  cost  per  acre  than  slightly  rolling  or  rough  land.  The  larger 
i  checks  on  level  land  are  also  more  economical  to  harvest  than  the 
I  small  checks  necessary  on  uneven  land. 

[  Good  drainage  is  as  essential  in  rice  culture  as  in  w  'eat  culture, 
for  without  adequate  drainage  it  is  difficult  to  obtain  good  stands 
in  the  spring  and  practically  impossible  to  drain  the  land  thor- 
oughly for  harvest  when  the  crop  is  nearing  maturity.  Poorly 
drained  fields  are  hard  to  cultivate  and  expensive  to  harvest.  It 
I  therefore  is  essential  to  have  good  surface  drainage  if  maximum 
yields  are  to  be  produced  at  a  minimum  cost. 
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CLIMATE. 

In  the  Sacramento  and  San  Joaquin  Valleys  the  summers  are  hot, 
with  low  humidity.  The  hottest  months  are  June,  July,  and 
August,  with  maximum  temperatures  ranging  from  105°  to  115°  F. 
A  daily  range  in  temperature  during  these  months  of  40°  is  not 
uncommon.  The  nights  are  comparatively  cool,  even  during  the 
hottest  months.  The  winter  months  are  usually  mild,  though  freez- 
ing temperatures  are  not  uncommon  during  December,  January,  and 
February.  These  are  also  the  months  of  highest  precipitation.  All 
precipitation  is  in  the  form  of  rain.  The  average  annual  rainfall 
at  the  Biggs  Rice  Field  Station  for  the  nine-year  period  from 
1913  to  1921  was  21.7  inches. 

The  average  evaporation  from  a  free  water  surface  from  April 
1  to  October  31  was  42.8  inches.  Strong  winds  seldom  occur,  though 
there  is  often  considerable  wind  during  the  early  spring  and  late 
fall  months. 

SOILS. 

The  rice  crop  in  California  is  grown  on  various  soil  types.  The 
heavy  clays  and  clay  adobes  which  are  underlain  with  an  impervious 
subsoil  at  depths  ranging  from  18  to  36  inches  appear  to  be  best 
adapted  to  this  crop.  These  heavy  soil  types  are  hard  to  cultivate.  If 
plowed  when  too  wet  they  bake ;  if  too  dry  they  turn  in  large  clods, 
which  are  difficult  to  reduce.  These  soils  require  from  4  to  6  acrc- 
feet  of  water  to  mature  a  rice  crop,  while  lighter  soils  may  require 
from  7  to  10  acre-feet.  Heavy  soils  when  drained  in  the  fall  usually 
dry  out  and  crust  at  the  surface  in  from  10  to  14  days,  so  that  they 
will  support  heavy  harvesting  machinery,  while  most  light  soils 
dry  more  slowly  and  do  not  crust  at  the  surface  as  quickly,  so  that 
it  IS  often  necessary  to  harvest  in  the  mud.  Harvesting  under  such 
conditions  is  very  expensive. 

ROTATIONS. 

The  rice  industry  of  California  is  comparatively  young,  and  no 
definite  system  of  rotation  is  yet  being  followed.  The  heavy  soils 
on  which  rice  is  grown  and  the  high  water  table  during  the  sub- 
mergence season  make  it  difficult  to  find  crops  that  can  be  grown 
profitably  in  a  rotation  with  rice.  The  nearest  approach  to  a  rotation 
system  at  present  is  on  land  on  which  two  or  three  rice  crops  have 
been  grown.  These  rice  crops  are  followed  by  spring  or  summer 
plowed  fallow  on  which  wheat  or  barley  is  fall  sown,  and  then  rice 
is  again  grown  for  one  year.  By  this  method  only  one  rice  crop  is 
grown  on  the  same  land  once  in  three  years  after  the  original  crops 
on  new  land.  A  second  method  is  to  alternate  a  rice  crop  and  fal- 
low. The  rice  stubble  is  irrigated  and  pastured  or  spring-plowed 
for  fallow;  then  prepared  for  rice  the  following  spring.  Some 
do  not  fallow  but  leave  the  land  uncropped  and  uncultivated  until 
it  is  prepared  for  rice  the  following  spring. 

At  the  Biggs  Rice  Field  Station  attempts  have  been  made  to  grow^ 
cultivated  crops  in  rotation  with  rice,  but  neither  com,  grain  sor-^ 
ghums,  cotton,  nor  beans  have  produced  a  profitable  crop.  TTntil' 
more  information  is  available  on  other  crops  it  seems  advisable  to* 
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use  the  crops  that  were  pro<luced  before  rice  throwing  began,  i.  e., 
wheat  and  barley.  These  crops  mature  before  the  water  table  has 
risen  sufficiently  to  interfere  with  growth.  Some  very  good  yields  of 
wheat  and  barley  have  l)een  reported  on  fallowed  rice  land,  although 
some  growers  do  not  think  that  these  crops  are  profitable  under  such 
conditions.  These  growers  prefer  to  alternate  rice  and  fallow  or  to 
have  two  rice  crops  and  one  fallow.  The  growing  of  wheat  or  barley 
following  rice  without  fallowing  is  seldom  practiced,  for  the  yields 
obtained  are  usually  low. 

FERTILIZERS. 

The  three  plant-food  elements  most  likely  to  be  deficient  in  soils 
are  nitrogen,  nhosphoruSj  and  potash.  When  deficient,  these  elements 
can  be  added  to  the  soil  in  the  form  of  manure  and  commercial 
fertilizers. 

Fertilizers  are  not  now  used  on  the  California  rice  fields.  Each 
year,  however,  more  growers  are  making  inquiry  regarding  the  pos- 
sibility of  maintaining  or  increasing  yields  by  the  use  of  fertilizers. 
The  water  used  for  irri|]jation  in  California  is  comparatively  pure 
Mild  thei-efore  adds  but  little,  if  any,  plant-food  elements  to  the  soil. 

The  new  rice  lands  are  very  productive,  but  yields  are  usually  ma- 
terially lower  with  each  successive  crop.  The  reduced  yields  may 
be  due  to  a  lack  of  plant- food  elements,  competition  with  weeds, 
poor  physical  condition  of  the  soil,  lack  of  humus,  poor  drainage, 
unfavorable  conditions  for  soil  microorganisms,  or  other  causes. 

Fertilizer  experiments  with  rice  at  tne  Biggs  Rice  Field  Station 
indicate  that  the  Stockton  clay-adobe  soil  is  deficient  in  nitrogen. 
It  is  (juite  possible  that  other  rice  soils  of  California  are  also  deficient 
in  this  element.  Nitrogen  can  be  added  to  the  soil  as  commercial 
fertilizer  or  by  growing  a  leguminous  crop  to  be  plowed  under.  The 
second  method  should  be  lol lowed  wherever  p>ossible,  as  it  adds 
humus  and  thus  improves  the  physical  condition  of  the  soil  as  well 
as  supplying  nitrogen.     Decaying  humus  also  helps  to  make  other 

Elant-food  elements  more  readily  available.  No  legumes  are  now 
nown  to  do  well  on  California  rice  lands,  but  such  crops  may  be 
found. 

Rice  yields  at  the  Biggs  Rice  Field  Station  have  been  materially 
increased  by  the  application,  just  before  seeding,  of  manure  at  the 
rate  of  1  ton  per  acre,  of  ammonium  sulphate  at  the  rate  of  100 
pounds  per  acre,  of  dried  blood  at  the  rate  of  160  pounds  per  acre, 
and  of  cottonseed  meal  at  the  rate  of  280  pounds  per  acre.  The 
increased  yields  were  sufficient  to  give  a  fair  profit  after  deducting 
the  cost  of  the  fertilizer  and  its  application. 

Investigations  indicate  that  rice  may  use  nitrogen  in  the  form 
c»f  ammonia,  while  most  cultivated  plants  use  nitrogen  in  the 
form  of  nitrates.  Rice  is  grown  on  submerged  land  which  is  unfa- 
vorable for  the  formation  of  nitrates,  but  some  ammonia  compounds 
are  formed.  The  application  of  nonnitrogenous  fertilizers  at  the 
Biggs  Rice  Field  Station  failed  to  increase  yields  materially.  The 
nitrogenous  fertilizers  if  applied  in  too  great  quantity  are  likely 
to  cause  lodging;  they  therefore  should  be  used  with  care. 

The  fertilizer  experiments  at  Biggs  indicate  that,  except  for 
manure,  ammonium  sulphate  applied  at  the  rate  of  100  pounds  per 
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acre  or  dried  blood  applied  at  the  rate  of  160  pounds  per  acre  pro- 
duced the  largest  and  most  profitable  increases  in  yield.  These  fer- 
tilizers quite  possibly  can  be  used  with  profit  on  commercial  fields. 

WATER  SUPPLY. 

The  Sacramento  and  Feather  Rivers,  which  are  fed  by  melting 
snows  in  the  Sierra  Nevada  Mountains,  supply  most  of  the  water 
used  for  rice  irrigation  in  the  Sacramento  Valley.  Private  com- 
panies divert  the  water  from  these  rivers  by  gravity  or  by  large 
pumps.  The  water  is  distributed  to  the  growers  by  a  system  of 
canals  and  laterals  and  sold  on  an  acre-foot  basis  or  at  an  annual 
charge  per  acre.  Very  little  rice  is  irrigated  from  deep  wells  in  the 
Sacramento  Valley,  but  in  the  San  Joaquin  Valley  deep  wells  are 
often  the  only  source  of  water.  Deep  wells  are  expensive  to  dig, 
equip,  and  operate  and  should  not  be  depended  upon  for  rice  irriga- 
tion until  they  have  been  thoroughly  tested.  If  wells  are  to  be 
used  they  should  be  ready  to  operate  before  the  rice  is  sown.  In 
California  it  is  necessary  to  apply  water  to  germinate  the  seed,  and 
thereafter  irrigations  must  follow  often  enough  to  keep  the  land 
moist  and  in  good  condition  for  crop  growth  or  the  water  must  be 
held  continuously. 

PREPARATION  OF  LAND  FOR  IRRIGATION. 

Most  of  the  land  on  which  rice  is  grown  in  California  is  compara- 
tively level,  with  a  gentle  slope  varying  from  2  to  5  feet  per  mile. 
Such  land  can  be  prepared  for  rice  irrigation  with  little  expense.  A 
competent  surveyor  should  be  employed  to  locate  the  supply  ditches, 
the  drainage  ditches,  and  the  field  levees.  The  improper  location  of 
these  ditches  and  levees  often  causes  serious  losses.  The  supply 
ditches  should  be  properly  located  and  large  enough  to  furnish 
ample  water  when  needed.  The  drainage  system  should  be  adequate 
to  dispose  of  the  water  promptly  when  desired.  The  usual  method 
of  connecting  the  various  points  on  a  contour  line  is  to  follow  the 
rodman  with  a  plow,  the  plowed  furrow  indicating  the  base  of  the 
levee.  A  tractor  drawing  10  or  12  plows  then  makes  one  round, 
backfurrowing  to  the  furrow  made  by  the  team.  This  provides 
loose  ground  for  building  the  levees.  Sharp  turns  in  levees  should 
be  avoided  when  possible,  for  such  turns  make  the  levees  hard  to 
build  and  the  crop  difficult  to  harvest. 

The  outside  levees  should  be  well  constructed  and  higher  than  the 
field  levees,  to  avoid  seepage  and  loss  by  overflowing.  The  outside 
levees  often  serve  as  one  bank  of  the  supply  or  drainage  ditch  and 
when  so  used  are'  often  built  with  a  Fresno  scraper.  The  interior  or 
field  levees  are  usually  made  with  a  checker  drawn  by  one  or  two 
tractors,  depending  upon  the  size  of  the  checker  or  of  the  tractors 
used.  The  checkers  are  usually  equipped  with  some  device  for  rais- 
ing and  lowering  the  rear  end,  which  enables  the  operators  to  lift 
it  when  moving  from  levee  to  levee  and  in  a  measure  to  control  the 
size  of  the  levee.  When  the  ground  is  rough  or  trashy  the  checkers 
are  often  weighted  so  that  they  will  push  enough  soil  together  to 
form  a  good  levee.  On  large  fields  these  outfits  can  build  from  10  to 
16  miles  of  levees  in  a  day. 
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The  oheckt'i-s  are  usually  hoiueinade  aiul  are  variable  in  size.  The 
runners  for  the  sides  are  ♦ri'nerally  made  of  3-inch  by  12-inoh  plank 
IG  to  *24  feet  in  lenji^th  and  are  lined  with  steel.  The  front  end  is 
from  10  to  18  feet  wide  on  the  bottom,  and  the  rear  end  is  3  to  6 
feet  wide  on  the  bottom.  The  sides  are  made  2  to  3  feet  hijj^h  and 
are  set  on  a  batter,  or  slant,  of  i  to  1,  the  tops  slopinjr  outward.  A 
tractor-drawn  checker  is  shown  in  Figure  2. 

It  remiires  more  power  to  pull  a  large  checker  than  a  small  one, 
but  the  levees  constructed  by  a  large  checker  are  much  more  service- 
able and  economical  than  those  poorly  built  with  a  small  checker. 
Poorly  constructed  levees  often  result  in  low  yields  of  rice  of  poor 
(luality.  levees  on  small  fields  are  often  built  with  a  ditcher  or 
V  crowder. 

The  checkers  are  pulled  with  the  wide  end  forward,  the  loose  sur- 
fue  soil  being  drawn  through  to  the  small  end.  This  makes  a  levee 
ti<»m  12  to  24  inches  high  and  from  4  to  6  feet  wide  at  the  base. 


Fk;.  2. — A  tractoi-uraw  n  ciitiKt'r  iis<ii  m  ciinsirueim:,'  n-vct's  in  mllfornia  rice  fields. 

It  is  impossible  to  connect  the  field  levees  and  outside  levees  with 
tile  tractor  and  checker,  owin^  to   the    space    needed   for  turning. 

herefore,  the  ends  of  the  field  levees  must  be  built  to  connect  with 

e  outside  levees  bv  using  the  Fresno  scraper.    This  work  should 
done  before  the  fields  are  seeded. 

At  convenient  places  in  the  levees  irrigation  boxes  should  be  in- 
stalled to  facilitate  irrigating.  The  boxes  should  be  placed  deep 
enough  so  that  the  bottom  boards  will  not  hold  the  water  back  when 
the  fields  are  draining.  The  depth  of  water  is  controlled  by  shut- 
ters'which  are  held  in  a  vertical  position  across  the  openings  of  the 
irrigation  boxes.  By  taking  out  or  putting  in  a  narrow  board  shut- 
ter the  water  can  be  lowered  or  raised  as  desired. 

Leveling  the  land  within  a  check  is  not  commonly  practiced  in 
California.     TMiere  high  spots  are  removed  to  fill  in  low  places,  the 
:rop  on  the  fills  grows  very  rank  and  does  not  mature  well,  while  on 
die  scraped  places  the  growth  is  stunted. 
74181°— 24 2 
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On  old  rice  land  an  unequal  depth  of  submergence  in  the  check 
does  not  materially  affect  the  date  of  maturity  of  the  rice  crop,  but 
on  new  land  unequal  depths  of  submergence  may  result  in  the  uneven 
ripening  and  inferior  quality  of  the  grain. 

SEED-BED  PREPARATION. 

In  preparing  the  seed  bed  the  land  should  be  spring-plowed  4  to 
6  inches  deep  as  early  as  it  can  be  worked  to  advantage.  In  a  week 
or  10  days  after  plowing  the  land  may  be  disked  or  harrowed.  A  few 
days  later  it  is  dragged  with  a  heavy  drag.  If  the  land  is  very 
cloddy,  it  is  often  dragged  two  or  three  times.  Disking  and  harrow- 
ing are  often  omitted  and  the  clods  are  crushed  with  heavy  drags. 
The  time  that  elapses  between  plowing  and  the  other  cultural  opera- 
tions gives  the  weather  an  opportunity  to  reduce  the  clods;  in  fact, 
the  action  of  the  weather  on  clods  during  these  intervals  is  often  more 
effective  than  cultivation  in  preparing  a  good  seed  bed.  A  light 
rain  followed  by  a  few  warm  days  is  very  effective  in  reducing  clods. 

Very  little  California  rice  land  is  fall-plowed.  The  reason  for  this 
is  that  rice  is  harvested  late  in  the  fall,  in  October  and  November, 
and  rains  may  occur  before  threshing  is  completed.  By  the  time 
harvest  is  completed  the  land  is  usually  too  wet  to  plow.  Some  rice 
land  is  fall-plowed  in  exceptionally  dry  years.  Fall-plowed  land, 
through  the  action  of  rain  and  sun  during  the  winter  months,  is 
easily  reduced  to  a  good  seed  bed  the  following  spring.  On  the  other 
hand,  weeds,  especially  canary  grass  and  wild  oats,  start  growth  on 
fall  plowing  during  .the  late  winter  and  early  spring  months  and  are 
difficult  to  kill  unless  the  land  is  replowed  shallow  in  the  spring, 
which  makes  the  seed-bed  preparation  expensive.  If  weed  growth 
is  killed  on  fall-plowed  land  before  sowing,  the  cost  of  preparing  a 
seed  bed  on  spring-plowed  and  on  fall-plowed  land  is  about  equal. 
Yields  are  similar  on  fall  and  spring  plowing. 

A  slightly  rough  seed  bed  is  preferable  to  a  finely  pulverized  one 
when  rice  is  sown  broadcast  and  not  harrowed.  Finely  pulverized 
seed  beds  have  a  tendency  to  run  together  after  irrigation  and  remain 
cold  and  unfavorable  for  germination  and  early  growth,  while  one 
which  is  slightly  rough  does  not  run  together  so  much  and  is  mor6_ 
favorable  for  germination  and  early  growth.  The  seed  bed  shoulj 
not  be  too  finely  pulverized,  nor  should  it  be  so  rough  that  it  is  dif^ 
cult  to  see  the  drill  marks  if  a  drill  is  used. 

Rice  sown  on  disked  stubble  does  not  yield  as  well  as  that  oi 
plowed  land.  The  disked  stubble  provides  better  conditions  for  thj 
growth  of  cat-tails,  spike  rush,  umbrella  plants,  slender  aster  oj 
ironweed,  and  other  weed  pests.  It  pays  to  kill  all  growth  befoi 
sowing  rice. 

VARIETIES  TO  GROW. 

There  are  two  main  groups  of  rice,  glutinous  and  nonglutinous. 
The  nonglutinous  rices  are  grown  most  extensively  in  all  rice- 
producing  countries.  Based  on  method  of  production  there  are  two 
general  types  of  rice,  lowland  and  upland.  Based  on  kernel  shape 
and  size,  rices  are  classed  as  long-grain,  medium-grain,  and  short- 
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grain  varieties.  The  coininercial  varieties  ^rown  in  California  are 
nearly  all  short-grain  rices,  and  all  are  of  the  lowland  or  irrigated 
noii^riiitinous  type.  The  short-grain  rices  are  hardy,  yield  well,  and 
ustially  mill  well,  but  the  best  varieties  require  a  comparatively  long 
growing  season.  Early  rices  are  desirable  in  California,  but  in  addi- 
tion to  earliness  they  must  have  stiff  straw  and  the  ability  to  pro- 
duce high  yields  of  good  milling  quality. 

Many  early  rice  varieties  are  known,  but  earliness,  stiff  straw, 
high  yield,  and  good  milling  quality  are  seldom  combined  in  one 
variety.  Earliness  is  easy  to  secure,  but  the  desirable  combination 
of  other  characteristics  with  it  is  hard  to  find.  Earliness  in  rice, 
as  in  most  crops,  is  often  associated  with  low  yields  and  inferior 
quality  instead  of  hi^h  yields  and  ffood  quality. 

The  varietal  ex|H^riments  at  the  Higgs  Rice  Field  Station  show 
that  the  short-grain  rices  are  better  adapted  to  California  condi- 
tions than  the  medium  or  long  grain  varieties.  The  early  and  mid- 
season  short-grain  varieties  are  prown  most  extensively  in  California 
and  pmduce  much  better  crops  tnan  the  medium  and  long  grain  rices. 
A  variety  of  rice  known  to  be  adapted  to  the  section  in  which 
it  is  to  be  grown  should  be  sown  in  preference  to  some  new  and 
unknown  variety.  New  varieties  should  not  be  sown  extensively 
until  they  have  been  tested  in  comparison  with  the  leading  local 
varieties.  Frequently  the  sowing  of  a  new  variety  before  it  has 
been  tested  results  in  considerable  loss  to  the  growers.  The  new 
variety  may  not  be  adapted  to  the  section,  or  may  have  a  weak  straw, 
or  may  produce  low  yields  of  poor  quality.  Each  year  some  new 
early-maturing  variety  appears  in  California  which,  according  to 
press  statements,  will  revolutionize  the  rice  industry,  but  in  the 
past  these  varieties  have  had  one  or  more  weak  points  which  have 
prevented  them  from  coming  up  to  the  advance  notices.  It  is  best 
to  use  home-grown  seed  of  an  adapted  variety  which  is  known  to 
produce  good  yields  of  ^ood  (quality. 

The  commercial  varieties  in  California  are  quite  badly  mixed. 
The  varieties  become  mixed  from  volunteer  growth  when  growers 
change  varieties.  The  varieties  are  also  mixed  in  threshing  when 
a  grower  pi-oduces  more  than  one  variety.  These  mixtures  are 
undesirable,  because  the  different  varieties  usually  vary  in  kernel 
size  and  mature  at  different  dates,  which  results  in  an  inferior  qual- 
)  ity  of  rice. 

f      It  would  probably  pay  growers  to  maintain  seed  plats  on  their 
I  farms  on  which  they  could  rogue  out  the  mixed  varieties  and  in- 
ferior plants.     If  the  crop  from  such  plats  is  carefully  threshed 
and  cleaned,  growers  could  produce  their  own  seed  oi  a  known 
variety   of  good  quality   and  free  from   mixtures.     Growers  who 
.  lo  not  wish  to  taKe  the  trouble  to  raise  seed  rice  in  a  seed  plat 
^   can  usually  obtain  good  seed  from  someone  who  specializes  in  seed 
i  production.     It  is  discouraging  to  see  a  pure-line  variety,  the  de- 
i    ^elopment  of  which  has  required  the  spending  of  considerable  time 
ind  money,  become  badly  mixed  after  being  grown  commercially 
for  two  or  three  years. 

The  leading  varieties  of  rice  in  California  are  discussed  in  the  para- 
graphs which  follow. 
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WATARIBUNE. 

Wataribune  (fig.  3)  was  the  leading  rice  variety  grown  in  Cali- 
fornia from  1912  to  1917.  This  rice  was  brought  to  California  by 
the  United  States  Department  of  Agriculture  in  1909.  Wataribune 
(sometimes  known  as  Late  Wataribune  in  California)  yields  well 
on  new  and  on  old  rice  land,  mills  well,  and  is  the  hardiest  variety 
grown  in  that  State.  It  stools  well  on  new  and  on  old  land,  heads 
and  ripens  uniformly,  and  has  a  reasonably  stiff  straw.  It  does  not 
shatter  easily  nor  is  it  difficult  to  thresh.  The  only  objection  to  this 
variety  is  its  long  growing  season,  about  168  days  from  first  irrigation 
to  maturity  on  old  land.  It  is  not  extremely  late  on  old  land,  how- 
ever, as  it  usually  matures  from  October  16  to  20  if  sown  reasonably 


Seed  rice  of  the  Wataribune  variety.      (Natural  size.) 


early  in  the  spring.  If  growers  are  equipped  to  handle  their  crop 
quickly,  this  variety  is  usually  satisfactory.  Like  all  other  varieties 
it  requires  a  longer  growing  season  on  new  than  on  old  land. 

The  grain  of  Wataribune  rice  is  short  and  broad.     The  hull  is 
light  yellow  and  has  a  light  yellowish  awn,  or  beard.     The  beards 
may  drop  before  the  rice  is  harvested  or  at  harvest  time,  so  that  o 
a  few  of  them  are  present  in  the  threshed  rice. 


EARLY  WATARIBUNE. 


1 


Early  Wataribune  is  one  of  the  leading  varieties  in  California. 
This  variety  was  introduced  from  Japan  by  W.  K.  Brown  in  1913. 
Early  Wataribune  is  not  a  pure  variety  but  is  slightly  mixed  and 
consequently  does  not  head  and  mature  uniformly.  It  yields  well 
on  new  and  on  old  land  and  matures  about  a  week  to  10  days  earlier 
than  Wataribune.     It  mills  well  and  is  popular  with  both  growei 
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and  millers.     On  old  land  it  riMiuires  about  158  days  from  the  first 


irrijxation  until  the  cron  is  mature. 


The  «rrain  of  Early  Wataribune  is  short  and  broad.  The  hull  is 
li^dit  yellow  and  has  a  light  yellowish  beard.  The  beards  usually 
drop  Lefore  the  rice  is  harvested  or  at  harvest  time,  so  that  the 
thi-eshed  rice  is  usually  beardless. 

CALORO. 

hCaloro  rice  was  developed  at  the  Biggs  Rice  Field  Station  and 
as  first  distributed  in  1921.    It  is  now  the  leading  variety  grown  in 
alifornia.     It  is  a  pure-line  variety  which  heads  and  ripens  uni- 
)rmly   and  yields  well  on   lK)th  new  and  old   land.     It  matures 
uiMHit   \  (lays  earlier  than  Early  Wataribune.     The  grains  are  short 


Fig.  4. —  Seed  rice  of  the  Colusa  variety  (C.  I.  No.  IGOO).      (Natural  size.) 

and  broad  and,  like  those  of  Early  Wataribune.  have  short  yellowish 
beards,  which  usually  drop  before  the  crop  is  harvested  and  threshed. 
Caloro  heads  quickly,  ripens  evenly,  and  usually  yields  better  than 
Early  Wataribune.  On  old  rice  land  Caloro  requires  about  155  days 
from  the  first  irrigation  until  the  crop  is  mature. 

COLUSA. 

The  Colusa  variety  (C.  I.  No.  1600)  is  an  early  short-grain  rice 
distributed  by  the  Biggs  Rice  Field  Station.  It  was  developed  from 
a  selection  originally  made  at  the  Crowley  Rice  Experiment  Station, 
Crowley,  La.  Colusa  is  10  days  to  two  weeks  earlier  than  Early 
AVataribune,  requiring  about  145  days  from  the  first  irrigation  until 
the  crop  is  mature  on  old  rice  land.     It  yields  well  on  new  land  but 


lA 


12  Farmers'  Bulletin  12W. 

not  on  old  rice  land  unless  the  latter  is  quite  productive.  Colusa  is 
especially  well  adapted  for  growing  on  new  land,  but  is  inclined  to 
lodge  if  the  land  is  very  rich.  The  grains  are  short  and  broad,  light 
yellow,  and  beardless. 

ONSEN. 

The  Onsen  variety  is  an  early  short-grain  rice  introduced  from 
Japan  by  a  Japanese  in  1918.  Onsen  is  about  two  weeks  earlier 
than  Early  Wataribune  and  yields  well  on  new  land  but  has  a 
marked  tendency  to  lodge.  On  old  land  Onsen  does  not,  as  a  rule, 
yield  as  well  as  Early  Wataribune  or  Caloro,  but  appears  to  be 
better  adapted  in  some  sections  than  Colusa.  Onsen  is  not  a  pure- 
line  variety  but  is  mixed.  Most  of  the  crop  is  very  similar  to  Colusa, 
though  the  grains  may  be  slightly  larger.  They  are  short  and 
broad,  mostly  beardless,  and  the  hull  is  light  yellow.  On  old  rice 
land  Onsen  requires  about  142  days  from  the  first  irrigation  until 
the  crop  is  mature. 

SEED. 

After  deciding  upon  the  proper  variety  to  grow,  one  which  is 
adapted  to  the  locality,  has  stiff  straw,  and  yields  and  mills  well, 
it  is  important  to  have  a  supply  of  good  seed  of  that  variety.  Good 
seed  rice  should  be  graded  and  cleaned  with  a  fanning  mill.  It  should 
be  free  from  red,  immature,  dehulled  or  broken  rice  or  the  seeds  of 
other  rice  varieties  or  weeds.  Good  seed  rice  should  be  well  filled 
and  uniform  in  size.  Uniformity  in  size  and  ripening  is  more  im- 
portant in  rice  than  in  other  cereals,  because  the  value  of  rough  rice 
is  based  upon  the  percentage  of  head  rice  obtained  in  milling.  Larger 
yields  of  head  rice  are  obtained  from  well-matured  rough  rice  con- 
sisting of  grains  of  uniform  size  of  one  variety  than  from  poorly 
matured  rough  rice  consisting  of  grains  of  various  sizes  and  a  mix- 
ture of  varieties. 

The  use  of  seed  rice  containing  immature,  dehulled,  or  cracked 
grains  often  results  in  poor  stands  which  ripen  unevenly  and  produce 
low  acre  yields  of  inferior  quality.  Grasses  and  weeds  increase 
the  cost  of  production,  reduce  yields,  and  lower  the  market  value  of 
the  crop  produced.  Mixed  varieties  that  mature  at  different  times 
and  vary  in  kernel  size  are  very  undesirable  in  rice. 

Poor  stands  can  often  be  improved  by  sowing  in  an  early-maturing 
variety  of  the  same  type  as  that  originally  sown,  but  this  practice 
is  not  to  be  recommended  except  in  extreme  cases,  and  the  crop  pro- 
duced should  not  be  used  for  seed  the  following  year.  Economy 
in  crop  production  is  desirable,  but  it  is  false  economy  to  use  poor 
seed  rather  than  to  pay  a  slightly  higher  price  for  good  seed. 

If  there  is  any  doubt  regarding  the^  germinating  power  of  the 
seed,  it  should  be  tested  before  it  is  sown.  To  make  a  germination 
test,  count  out  several  lots  of  100  seeds  from  the  seed  to  be  sown, 
place  the  lots  separately  between  blotting  papers,  and  keep  moist 
at  a  temperature  of  75°  F.  for  about  10  days.  Then  count  the  seeds 
that  have  strong  sprouts  and  figure  the  percentage  of  germination. 
If  seed  of  low  germinating  power  must  be  sown,  the  rate  of  seeding 
should  be  materially  increased. 
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SEEDING. 
METHOD  OF  SEEDING. 

Kice  is  sown  with  a  drill  or  broadcast  with  an  end-fjate  seeder. 
Botli  methods  of  seedinjr  «re  commonly  used.  On  well-prepared 
seed  l)eds  the  drill  distributes  the  seed  more  evenly  and  at  a  more 
uniform  depth  than  is  possible  with  broadcast  seedin«r,  and  ordinarily 
less  seed  is  required.  Drilled  rice  usually  germinates  and  jjrows 
more  uniformly  than  broadcast  rice.  On  comparatively  roujyh  and 
rou^h  seed  beds  rice  is  generally  sown  broaacast.  On  such  seed 
beds  drillino:  is  too  slow  and  expensive,  and  the  seed  is  not  placed 
at  a  uniform  depth  or  covered  evenly.  Drilling  is  slow,  uniform, 
and  expensive,  while  broadcasting  is  rapid,  not  uniform,  and  inex- 
pensive. Broadcast  rice  is  not  usually  narrowed  after  sowing,  for 
the  first  irrigation  water  will  slack  enough  clods  to  bury  the  seed. 

DATE  OF  SEEDING. 

The  best  date  to  sow  rice  in  California  varies  with  the  soil  and 
climatic  conditions  from  year  to  vear.  Rice  mav  be  sown  between 
April  15  and  June  1,  but  for  the  best  results  with  the  usual  method 
of  irrigation  and  when  soil  conditions  and  temperature  permit, 
it  should  l)e  sown  as  early  as  possible.  There  is  less  danger  of  losses 
from  fall  rains  when  the  crop  is  sown  early  and  matures  early. 

A  variety  of  rice  has  a  tenaency  to  mature  within  a  certain  period 
ixirardless  of  the  date  of  seeding,  but  yields  are  higher  from  the 
early  dates  of  seeding.  In  a  date -of -seeding  experiment  at  the  Biggs 
Rice  Field  Station  in  which  Wataribune  rice  was  sown  as  early  as  soil 
conditions  permitted  and  at  15-day  intervals  thereafter  until  June  1 
there  was  a  marked  decrease  in  yield  with  each  successive  date  of 
seeding. 

The  earliest  date  of  seeding  produced  a  9-year  average  of  400 
]>()unds  per  acre  more  than  the  second  date,  and  500  pounds  per 
ati*e  more  than  the  third  date.  The  late-sown  rice  was  of  poorer 
quality  each  year  than  the  early-sown  rice. 

It  has  been  observed  also  that  early-sown  commercial  fields  as  a 
rule  produce  higher  yields  of  better  quality  than  late-sown  fields. 

Light  soils  are  warmer  early  in  the  spring  than  heavy  soils  and 
for  this  reason  can  be  sown  earlier.  Rice  sown  in  a  cold  soil  and 
irrigated  with  cold  water  during  a  period  of  low  temperatures 
usually  germinates  poorly,  and  often  three  weeks  elapse  before 
the  plants  emerge.  lender  such  circumstances  seeding  should  be 
deferred  until  conditions  are  more  favorable  for  germination  and 
growth.  Under  such  variable  conditions  as  exist  in  California  no 
best  date  of  seeding  can  be  recommended.  However,  late-maturing 
varieties  should  be  sown  as  early  as  weather  and  soil  conditions 
permit,  from  April  10  to  25,  midseason  varieties  may  be  sown  from 
April  15  to  May  15,  and  early  varieties  from  April  20  to  May  20. 

RATE  OF  SEEDING. 

The  rate  of  seeding  depends  upon — 

(1)  The  variety  used.  Early -maturing  varieties  stool  less  than  late-matur- 
ing ones,  and  for  this  reason  more  seed  of  them  should  be  sown. 
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(2)  Quality  of  seed  used.  Poorly  matured  seed  does  not  germinate  as  well 
as  fully  matured  seed,  and  for  this  reason  seed  of  inferior  vitality  should 
be  sown  at  a  higher  rate  than  well-matured  seed. 

(3)  Fertility  of  the  soil.  On  rich  soils  less  seed  is  required  than  on  poor 
soils,  because  the  crop  will  stool  more  on  rich  soil. 

(4)  Condition  of  the  seed  bed.  Less  seed  isi  required  on  a  well-prepared 
seed  bed  than  on  a  poorly  prepared  one,  because  the  percentage  of  germination 
is  higher  on  a  well-prepared  than  on  a  poorly  prepared  seed  bed. 

(5)  Method  of  irrigation.  Good  stands  are  dependent  upon  proper  irrigation 
when  the  crop  is  being  irrigated  up.  Small  heads  of  water  during  the  initial 
floodings  often  result  in  poor  stands,  owing  to  the  long  time  required  to  cover 
and  drain  the  fields.  If  the  water  must  stand  on  the  fields  for  several  days, 
the  rate  of  seeding  should  be  heavier  than  when  it  can  be  irrigated  and 
drained  properly. 

(6)  Date  of  seeding.  Less  seed  is  required  to  obtain  an  optimum  stand 
late  in  the  season  than  earlier,  for  conditions  are  then  more  favorable  for 
prompt  germination  and  growth. 

(7)  Method  of  seeding.  As  a  rule,  less  seed  is  required  on  well-prepared 
seed  beds  when  drilled  than  when  sown  broadcast. 

(8)  Drainage.  Good  drainage  Is  essential  to  obtain  good  stands.  If  the 
drainage  is  poor  the  rate  of  seeding  should  be  increased,  so  that  if  the  seed  rots 
there  will  be  less  injury  to  the  stands. 

(9)  New  or  old  land.  Less  seed  is  required  to  obtain  optimum  stands  on  new 
than  on  old  rice  land,  because  conditions  are  more  favorable  for  germination 
and  the  rice  stools  better.  Thin  stands  may  induce  excessive  stooling,  result- 
ing in  nonuniform  heading  and  ripening  and  often  in  low  yields  of  poor  quality. 
Good  stands  prevent  excessive  stooling  and  tend  to  produce  uniform  heading 
and  ripening  and  high  yields  of  good  qualit3^ 

Late-maturing  varieties  should  be  sown  at  the  rate  of  100  to  110 
pounds  per  acre  on  new  land  and  120  to  130  pounds  on  old  land. 
Midseason  varieties  should  be  sown  at  the  rate  of  115  to  125  pounds 
on  new  land  and  from  125  to  135  pounds  on  old  land.  Early  varie- 
ties should  be  sown  at  the  rate  of  120  to  130  pounds  on  new  land  and 
from  130  to  145  pounds  per  acre  on  old  land. 

DEPTH   OF  SEEDING. 

The  depth  at  which  rice  should  be  sown  depends  upon — 

(1)  Character  of  the  soil.  Rice  can  be  sown  deeper  on  a  light  warm  soil 
than  on  a  heavy  cold  one,  because  the  seed  will  germinate  and  emerge  more 
quickly. 

(2)  Condition  of  the  seed  bed.  On  poorly  prepared  seed  beds  the  seed  should 
be  sown  shallower  than  on  well-prepared  beds,  because  if  sown  2  inches  deep 
on  a  poorly  prepared  seed  bed  the  first  irrigation  water  will  slack  the  clods 
and  cover  the  seed  to  a  depth  of  perhaps  3  to  4  inches,  which  is  too  deep  for 
best  results. 

(3)  Drainage.  On  land  that  can  not  be  well  and  promptly  drained,  shallow 
seeding  is  preferable  to  deep  seeding,  because  rice  covered  with  soil  and  water 
germinates  poorly  and  much  of  the  seed  rots,  but  it  germinates  well  undei- 
water  if  the  ^eed  is  not  covered  with  soil  and  conditions  are  favorable  for  ger- 
mination. 

In  a  depth-of -seeding  experiment  at  the  Biggs  Rice  Field  Station 
in  which  rice  was  sown  1, 2,  and  3  inches  deep,  that  sown  at  the  1-inch 
depth  produced  an  average  acre  yield  of  250  pounds  more  and  that 
at  the  2-inch  depth  a  yield  of  370  pounds  more  than  that  sown  at  the 
3-inch  depth. 

On  light  warm  soils  rice  should  be  sown  2  to  3  inches  deep,  and  on 
heavy,  cold,  but  well-drained  soils,  1  to  2  inches  deep.  On  poorly 
drained  land  and  poor  seed  beds,  it  is  better  to  have  some  seed  on 
the  surface  than  to  sow  too  deeply. 
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IRRIGATION. 

On  the  heavy  soils  used  for  rice  culture  in  California  it  is  neces- 

ly  to  apply   water  to  germinate  the  seed.     The   usual   irrigation 

Lson  is  therefore  divided  into  two  periods.     The  first  period  con- 

-ts  of  fre(|uent  irrigations,  followed  by  di*ainage,  to  germinate  the 

(1  and  to  keep  the  crop  growing  well  until  about  80  days  after 

Mergence,  when  the  second  period,  or  period  of  submergence,  should 

I '('gin.     Good  stands  are  occasionally  obtained  by  early  seeding  on 

'  L^ht  soils  without  irrigation  to  germinate  the  seed,  but  such  cases 

V  rare.     On  heavy  soils  rice  should  not  be  sown  until  water  for 

II  ligation  is  available. 

During  the  fii*st  irrigation  period  when  the  water  is  applied  to 
>tait  germination,  the  water,  soil,  and  air  temperatures  are  usually 
much  lower  than  they  should  be  to  insure  prompt  germination. 
I  sually  two  irrigations  are  necessary  to  get  the  plants  up.  With 
t!u'  first  irrigation  it  is  not  so  essential  that  the  water  be  drained  from 
I'  field  quickly,  though  it  should  not  ivmain  on  the  land  more  than 
days.  After  the  fii*st  irrigation  the  soil  should  not  be  allowed  to 
dry  out  enough  to  injure  the  germinating  seeds. 

The  second  irrigation  is  the  critical  one,  and  unless  the  field  is 
iirigated  quickly  and  drained  promptly  the  stands  obtained  are 
vtiy  likely  to  be  thin  and  disappointing.  When  the  crop  is  up  it 
should  receive  frequent  irrigations  to  keep  the  soil  in  good  con- 
dition for  growth.  This  will  re(juire  an  irrigation  once  eacn  week  or 
!(►  days,  depending  upon  the  soil  and  climatic  conditions,  until  the 
rice  is  submerged.  At  the  last  irrigation  preceding  submergence, 
ilie  water  should  be  drained  off  very  slowly  in  order  to  stretch  tlie 
})lants  in  the  low  spots  so  that  they  will  not  be  injured  by  deep 
water  when  submergence  begins. 

Irrigation  experiments  at  the  Biggs  Rice  Field  Station  show  that 
the  rice  land  should  be  submerged  to  a  depth  of  6  inches  30  days  after 
I  lie  plants  have  emerged.  During  the  submergence  period  enough 
water  should  be  entering  the  checks  at  all  times  to  replace  the 
losses  by  seepage,  evaporation,  and  transpiration,  and  to  maintain 
the  desired  depth  of  submergence. 

When  the  rice  is  submerged,  water  flows  from  check  to  check,  and 
normally  there  is  little  danger  of  any  part  of  the  field  becoming 
stagnant  if  the  water  is  maintained  at  a  constant  depth.  Therefore 
it  is  not  necessary,  on  lands  that  are  free  from  alkali,  to  have  water 
overflowing  the  last  check  into  a  drainage  ditch.  Water  is  valuable 
and  should  not  be  wasted  in  this  way. 

Profitable  rice  crops  can  not  be  grown  in  California  without  sub- 
merging the  land  continuously  for  90  to  140  days.  Rice  grown  on 
land  kept  moist  but  not  submerged  is  dwarfed  and  produces  small 
heads  and  low  yields  of  poor  quality. 

The  quantity  of  water  required  to  produce  a  crop  of  rice  depends 
on — 

(1)  The  topography  of  the  land.  Land  with  natural  sloughs  or  drainage 
courses  passing  through  it  requires  more  water  than  land  with  no  natural 
drainage,  because  some  water  will  pass  through  the  levees  into  these  sloughs 
and  be  lost. 
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(2)  The  character  of  the  land.  Light  open  soils  require  more  water  to  pro- 
duce a  rice  crop  than  henvy  soils  underlain  with  an  impervious  subsoil. 

(3)  The  levee  construction.  Fields  with  poorly  constructed  outside  levees 
lose  more  water  by  seepage  than  fields  inclosed  by  well-constructed  levees. 

(4)  The  irrigator.  Good  irrigators  appreciate  the  value  of  water  and  do  not 
waste  it;  others  apparently  do  not  appreciate  its  value  and  often  waste  it. 
Basing  water  charges  on  the  volume  delivered  rather  than  fixing  them  at  a  flat 
rate  per  acre  w^ould  tend  to  conserve  the  water  and  to  confine  rice  growing  to 
the  heavy  soil  types,  on  which  about  5  acre-feet  of  water  are  required  to  produce 
a  rice  crop. 

Other  methods  of  irrigation  are  discussed  under  the  heading  of 
water-grass  control. 

DRAINAGE. 

The  importance  of  good  drainage  should  not  be  underestimated  in 
rice  production.  Poorly  drained  land  is  usually  expensive  to  culti- 
vate, difficult  to  obtain  good  stands  on,  and  seldom  produces  maxi- 
mum yields.  Weeds,  such  as  cat-tails,  umbrella  plants,  spike  rush, 
and  grasses,  are  more  difficult  to  control  on  poorly  drained  than  on 
well-drained  land.  Harvesting  is  usually  more  expensive  on  poorly 
drained  than  on  well-drained  land,  and  there  is  often  a  loss  due  to 
overripeness  which  results  in  shattering.  Before  the  rice  is  sown 
or  irrigated  it  is  advisable  to  provide  drainage  for  the  low  places  in 
the  field,  so  that  it  can  be  well  drained  during  the  flooding  season 
and  before  harvest.^ 

Good  judgment  must  be  used  in  deciding  when  the  rice  crop  is 
ready  to  drain  for  harvest.  No  set  rule  can  be  given  as  to  the  proper 
time  to  drain,  because  so  many  factors  must  be  considered.  Some 
soils  dry  quickly  after  draining,  others  very  slowly.  It  is  evident, 
therefore,  that  the  water  should  be  held  longer  on  soils  that  dry 
quickly  than  on  those  that  dry  slowly.  As  a  rule,  heavy  soils  dry 
slowly,  but  they  crust  or  bake  at  the  surface  much  more  quickly  than 
light  soils.  For  this  reason,  some  light  soils  should  be  drained  earlier 
than  heavy  soils,  because  more  time  is  required  to  form  a  crust  at 
the  surface  which  will  support  harvesting  machinery.  The  weather 
has  a  marked  influence  upon  the  date  of  draining.  Naturally,  it 
takes  longer  for  the  soil  to  dry  with  poor  drying  weather  than  with 
good  drying  weather.  It  usually  takes  from  10  to  18  days  after 
draining  until  the  land  is  dry  enough  to  support  harvesting  ma- 
chinery. The  levees  should  be  cut  in  many  places  so  that  all  water 
can  be  drained  from  the  low  spots  in  the  field. 

Prior  to  draining  the  land  for  harvest,  no  water  should  be  al- 
lowed to  enter  the  fields  for  about  a  week.  This  gradual  lower- 
ing of  the  water  is  desirable  because  rapid  draining  has  a  tendency 
to  weaken  the  rice  straw  and  cause  lodging.  Large  quantities  of 
drainage  water  also  may  damage  crops  located  on  lower  lands. 

Eice  should  be  drained  early  enough  to  permit  the  ground  to 
become  dry,  so  that  it  will  support  harvesting  machinery  by  the 
time  that  the  crop  is  practically  mature.  It  is  usually  reaciy  to 
drain  when  the  heads  are  well  turned  down  and  the  lower  kernels 
on  the  heads  are  in  the  soft-dough  stage.  At  this  time  the  upper 
two-thirds  of  the  kernels  on  the  heads  are  usually  turning  yellow- 
ish in  color. 
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The  rice  varietiei>  g^iown  in  California  reiiuire  about  42  days 
from  Hi-st  lieadin<r  until  the}^  are  mature.  Ahout  10  days  elapse 
from  the  time  the  first  heads  appear  till  the  crop  is  fully  headed. 
The  first  heads  are  ripe  about  10  days  after  full  headin*;,  and 
tlic  crop  is  fully  mature  about  22  days  after  the  first  heads  ripen. 

After  the  rice' heads  are  well  turned  down,  they  appear  to  mature 
well  in  shallow  as  in  deep  water.  When  rice  is  drained  too 
i..ily  the  yield  is  reduced  ana  some  kernels  are  immature,  result- 
ing in  inferior  quality.  When  drained  too  late  there  is  often  a 
'  s  due  to  overripeness*  with  residtin^  shatterin<r  during  harvest 
1  possible  lowering  of  quality  due  to  sun  cracking. 

More    rice    is   probably    danuiged    in    California    as    a    result    of 

lining  too  early  than  from  draining  too  late.  Kice  drained  at 
the  right  time  is  ready  to  harvest  lie  fore  it  is  overripe  and  yet  not 
immature.     At  this  stage  it  yields  best  and  mills  well. 

Drainage  ditches  should  be  cleaned  during  the  slack  season  prior 
to  draining  for  harvest,  so  that  the  fields  can  be  drained  promptly 
if  necessary. 

Harvest fng  in  the  mud  will  soon  take  the  optimism  out  of  an 
optimist  ana  materially  reduce  the  profits  of  an  otherwise  profit- 
able crop. 

For  many  years  little  attention  was  given  to  the  drainage 
problem,  but  now  several  draina<re  districts  have  been  organized. 
Considerable  draining  has  been  done  and  more  will  be  done  from 
year  to  year.  With  better  drainage  the  duty  of  water  will  prob- 
ahlv  be  reduced. 

t)rains  should  be  kept  open  during  the  winter  months.  This 
will  prevent  water-logging  and  the  accumulation  of  alkali  salts  in 
the  surface  soil.  Good  drainage  also  aids  in  the  aeration  of  the 
aoilj  which  is  distinctly  beneficial  to  rice  lands. 


I 


HARVESTING  THE  CROP. 


ice  is  ready  to  harvest  usually  in  from  10  to  18  days  after 
draining.  At  this  time  the  heads  should  be  well  turned  down, 
yellowish  in  color,  and  the  lower  kernels  on  the  heads  in  the  hard- 
dough  stage.  If  harvested  before  this  stage  of  development,  the 
(juality  may  be  lowered  and  the  yields  reduced  by  the  presence  of 
immature  kernels.  If  harvested  after  this  stage  there  may  be  a 
loss  from  shattering  and  sometimes  from  inferior  quality  due 
to  sun  ci'^cking. 

Binders  are  used  in  harvesting  the  rice  crop.  Most  of  the  binders 
are  equipped  with  small  auxiliary  engines,  so  that  they  will  con- 
tinue to  cut  even  though  the  bull  wheel  slides  in  the  wet  or  muddy 
ground.  Binders  without  the  auxiliary  engines  are  often  used  on 
the  drier  ground.  Three  or  four  horses  or  mules  pull  the  binders. 
Small  tractors  are  often  used  on  8-foot  binders  when  cutting  con- 
ditions are  favorable.  The  best  stock  and  binders  should  be  used 
in  opening  the  checks,  i.  e.,  making  the  first  round. 

Binders  and  engines  should  be  repaired  before  harvesting  starts, 
so  that  costly  delays  will  not  be  experienced  after  the  harvesting 
begins.  Usually  one  binder  should  be  available  for  each  50  to  60 
acres  of  rice. 
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SHOCKING. 

The  short-grain  rices  are  the  principal  varieties  grown  in  Cali- 
fornia. When  the  kernel  of  short-grain  rice  is  ripe,  the  straw  and 
leaves  are  still  partially  green.  The  harvested  rice  should,  therefore, 
be  put  in  small  shocks  to  facilitate  prompt  and  proper  curing. 
About  one  day  after  rice  is  cut  the  bundles  should  be  put  in  small 
shocks  of  six  to  eight  bundles  each  (fig.  5).  The  bundles  should  be 
set  firmly  on  the  butts  and  the  shocks  well  built,  to  avoid  falling  or 
blowing  over.  Slow  curing  and  protection  from  the  sun  improve  the 
milling  quality  of  rice.  Rice  shocks  usually  dry  slowly  in  California 
and  for  this  reason  are  seldom  capped,  for  the  caps  delay  curing  too 
long.  Capped  shocks  hold  the  moisture  from  dews  and  light  showers 
and  thus  delay  threshing  in  the  morning.  Capping  shocks  is  expen- 
sive, and  since  the  caps  interfere  with  morning  threshing  and  prevent 
the  shocks  from  curing  well  in  a  reasonable  length  of  time,  it  is  best 
not  to  use  them  except  in  extremely  wet  weather. 


Fig.  5. — A  field  of  shocked  rice  in  tlie  Sacramento  Valley. 

It  is  poor  practice  to  stand  one  bundle  up  by  itself,  for  most  of  the 
grain  is  thus  directly  exposed  to  the  sun,  dews,  light  showers,  and 
rapid  drying,  which  may  result  in  sun  cracking  and  inferior  milling 
quality. 


THRESHING. 


In  threshing  rice  the  quantity  rather  than  the  quality  of  the  worl 
done  in  a  day  is' too  often  the  standard  of  a  job.  Much  rice  is  often 
wasted  because  a  suitable  platform  or  canvas  is  not  provided  to  catch 
the  shattered  grain.  Separators  are  not  well  cleaned  before  changing 
from  one  variety  to  another  or  from  farm  to  farm,  and,  as  a  result, 
varieties  become  badly  mixed  and  weed  seeds  are  scattered.  Many 
grains  are  cracked  and  the  hulls  removed  by  the  high  speed  of  the 
cylinders  and  by  improper  adjustment  of  the  cylinders  and  concave 
teeth.  The  cylinder  teeth  should  center  between  the  concave  teeth. 
If  the  cylinder  teeth  are  to  one  side  or  the  other,  or  if  the  cylinder 
has  side  play,  the  grains  of  rice  will  be  cracked.  Separators  and 
tractors  should  be  overhauled  before  threshing  time  in  order  to  avoid 
costly  delays. 
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Rice  should  be  threshed  ^^llen  the  grain  is  hard  and  the  straw 
.  asonably  dry.  This  will  recjuire  from  7  to  14  days  in  the  shock, 
tlie  length  of  time  depending  upon  weather  conditions.  Threshing 
early  in  the  morning,  when  the  grain  and  straw  are  damp,  often  re- 
sults in  poor  separation  and  the  loss  of  grain.  Damp  rice  when 
stored  in  sacks  may  heat  and  serious  losses  may  i-esult.  Careful 
threshing  insures  a  better  grade  of  rice  and  larger  profits. 

Threshing  sets  should  be  located  on  high  ground  and  the  sacks 
of  rice  put  on  a  bed  of  straw.  (Fig.  6.)  The  high  ground  and 
straw  beneath  the  sacks  help  to  protect  the  rice  in  case  heavy  rains 
occur  before  the  rice  is  banked  out  of  the  field.  Rice  should  be 
banked  out  as  fast  as  threshed;  i.  e.,  if  1,000  sacks  are  threshed  per 
day  the  same  number  should  be  banked  out,  because  there  is  little 
chance  to  get  rice  out  of  the  field  at  a  reasonable  cost  after  heavy 
rains.  It  can,  however,  be  gotten  to  the  warehouse  if  it  is  on  or  near 
A  public  road. 

DRAYING. 

As  stated,  all  rice  should  be  banked  out  of  the  field  the  same 
(lav  that  it  is  threshed.     It  should  not  then  be  allowed  to  accumulate 


Fig.  6. — Thrt'sblng  rice  in  the  Sacramento  Valley. 

along  the  roadsides,  but  should  be  hauled  immediately  to  the  ware- 
house. The  cost  per  sack  is  much  less  for  banking  out  of  the  field 
and  trucking  to  a  warehouse  when  conditions  are  favorable  than 
after  a  heavy  rain,  when  the  fields  and  roads  may  be  practically  or 
totally  impassable. 

The  rice  crop  is  not  saved  until  it  is  in  the  warehouse.  In  the 
past,  during  wet  autumns  considerable  rice  has  been  damaged  in  piles 
along  the  roadsides  or  in  the  fields.  This  loss  could  have  been 
avoided  by  moving  the  rice  promptly  until  it  was  warehoused. 

WEEDS. 

Weeds  are  a  serious  menace  to  the  rice  industry  of  California. 
Most  of  the  land  in  rice  is  badly  infested  with  these  pests,  w'hich 
materially  decrease  yields.  Plants  that  inhabit  wet  places  find  con- 
ditions in  the  rice  fields  ideal  for  their  development.  Most  of  these 
plants  have  the  chamcteristic  weed  habits,  which  include  hardiness, 
abundant  seed  production,  and  shattering,  which  make  them  diffi- 
cult to  control  or  eradicate. 
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Weeds  increase  the  cost  of  production,  reduce  yields,  and  if  the 
seeds  are  mixed  with  the  threshed  grain  lower  its  price. 

Weeds  are  introduced  into  the  rice  fields  in  five  ways:  (1)  By 
sowing  their  seeds  with  the  seed  rice,  (2)  by  floods  and  irrigation 
water,  (3)  by  birds  and  other  animals,  (4)  by  the  wind,  and  (5)  by 
threshing  outfits.  Introduction  by  some  of  these  methods  can  be 
avoided.  Seed  rice  containing  weed  seeds  should  not  be  sown. 
Troublesome  weeds  should  not  be  allowed  to  grow  along  canal  banks 
or  in  waste  places.  Animals  pastured  on  foul  land  should  not  be 
transferred  to  clean  land.  Threshing  outfits  should  be  well  cleaned 
before  moving  from  a  weedy  to  a  weed- free  farm  or  field.  When 
only  a  few  weeds  appear  on  the  roads,  levees,  ditch  banks,  and  in 
the  field,  they  should  be  pulled  by  hand  or  mowed  before  they  mature 
seed.  Weeds  are  well  established  throughout  the  California  rice- 
producing  area,  so  the  problem  is  not,  except  on  new  or  second-year 
land,  how  to  prevent  their  introduction,  but  how  to  control  or 
eradicate  them. 

The  worst  weeds  in  the  California  rice  fields  are  barnyard  grasses 
{Echinochloa  crusgalU  and  varieties),  cat-tails  {Typha  latifoUa), 
spike  rush  (EleocJiaris  palvstris)^  sprangle-top  {Leptochloa  fascicv^ 
laris),  umbrella  plants  (Cyperus),  red-stem  {Ammannia  coccinea)^ 
red  rice  {Oryza  ru-fipogon)^  canary  grasses  {PKoHavis  paradoxa  and 
P.  'brachystachys)  ^  crabgrass  {Digit aria  sanguinalis)  ^  slender  aster 
{Aster  exilis),  and  cheat  {Bromus  secalinus), 

BARNYARD   OR  WATER  GRASSES. 

Barnyard  grasses  {Echmiochloa  crusgaUi  and  varieties) ,  which  are 
locally  known  as  water  grasses,  are  the  most  troublesome  weeds  in  the 
California  rice  fields.  There  are  several  varieties  of  water  grass, 
some  bearded  and  others  beardless.  These  varieties  differ  con- 
siderably in  date  of  maturity,  height,  and  size  of  stems,  heads,  and 
seeds.  For  convenience  in  discussion  of  the  varieties  in  this  bulletin, 
they  have  been  placed  in  four  groups : 

(1)  The  early  red  varieties  which  grow  from  1|  to  2i  feet  high,  stool  heavily 
and  have  small  stems  with  rather  short,  compact  heads  and  small  seeds.  These 
varieties  have  purplish  green  stems,  leaves,  and  heads  and  mature  and  drop 
most  of  their  seed  before  the  rice  is  headed. 

(2)  The  midseason  varieties,  which  grow  from  3  to  6  feet  high,  stool  quite 
heavily  and  have  rather  coarse  stems  with  comparatively  long,  loose  heads 
and  midsized  seed.  These  varieties  usually  have  purplish  green  stems,  leaves, 
and  heads,  the  purple  color  being  less  pronounced  than  in  the  early  varieties. 
They  mature  and  drop  most  of  their  seed  before  the  rice  crop  is  fully  headed. 

(3)  The  late  white  varieties,  which  grow  from  2  to  5  feet  high,  stool  heavily 
and  have  rather  coarse  stems  with  comparatively  long,  compact  heads.  One 
variety  has  very  large  seeds,  while  another  has  much  smaller  seeds.  The  late 
white  varieties  do  not  shatter  as  readily  as  the  two  groups  just  mentioned, 
and  much  seed  is  present  in  the  threshed  rice.  The  heads  of  the  late  white 
varieties  are  yellowish  green  and  usually  mature  before  but  often  with  the 
rice  crop. 

(4)  Other  late  varieties,  which  grow  from  21  to  4  feet  tall  and  stool  heavily, 
have  midsized  stems  with  comparatively  compact  heads  and  midsized  to  large 
seeds.  One  of  these  varieties  has  short,  stiff  red  beards,  and  another  is  beard- 
less. The  plants  and  heads  are  about  the  same  color  as  the  rice.  They  usually 
mature  at  the  same  time  as  the  rice  crop. 

The  barnyard  grasses  are  annuals  which  usually  stool  abundantly 
and  produce  a  large  number  of  viable  seeds.     These  grasses  are! 
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quite  widely  distributexi  in  the  United  States  and  are  usually  found 
growing  along  sloughs,  irrigation  ditches,  drainage  ditches,  on  low 
land,  and  in  niai-shy  irrigated  fields.  They  grow  exceptionally  well 
in  the  California  rice  fields. 

Water-grass  seed  germinates  with  the  rice,  and  for  about  10  days 
after  emergence  the  rice  grows  faster  than  the  grasses.  In  about 
two  weeks,  nowever,  the  grasses  are  taller  than  the  rice,  and  most  of 
them  can  be  distinguished  frotn  it  by  their  purplish  green  color.  The 
late  white  varieties  are  yellowish  green  and  until  they  begin  to  head 
are  not  easily  distinguished  from  rice  by  one  who  is  unfamiliar  with 
water  grasses. 

CONTROL   OF  WATER   GRASSES. 

The  many  varieties  of  barnyard  grass  present  in  the  rice  fields, 
ranging  in  maturity  from  June  15  to  October  20,  combined  with  the 
long  growing  season  of  rice,  rather  poor  drainage,  and  the  apparent 
ability  of  the  grass  seeds  to  remain  in  the  soil  from  year  to  year  until 
conditions  are  favorable  for  germination,  make  their  control  or 
eradication  a  very  difficult  problem.  The  problem  is  further  com- 
plicated by  the  fact  that  much  of  the  rice  is  grown  by  tenant  farm- 
ei*s,  who  often  have  slight  interest  in  preventing  the  spread  of  weeds. 
Several  methods  for  the  control  of  water  grasses  are  suggested  in  the 
paragraphs  which  follow. 

Hand  puUhuf. — Water  grasses  can  be  destroyed  by  hand  pulling  if 
cut  below  the  crown  of  the  plant,  removed  from  the  field,  and  placed 
on  dry  land.  Hand  weeding  is  practicable  and  profitable  on  new 
land  or  on  land  where  the  gi-ass  plants  are  few,  but  this  method  is  too 
expensive  when  the  grasses  are  thick.  The  grasses  should  be  pulled 
at  least  once  every  three  weeks  from  June  15  to  September  15  if  they 
are  to  be  kept  under  control.  When  the  water-grass  plants  are  not 
numerous  hand  weeding  is  effective  and  pays.  It  should  be  rigidly 
practiced  on  new  land. 

Rotatiaiu — Cultivated  crops  grown  in  rotation  with  rice,  if  kept 
free  from  weeds,  are  helpful  in  reducing  water  grasses,  but  usually 
such  crops  on  rice  lands  ai-e  unprofitable. 

FaUowitig. — Spring,  summer,  or  early-fall  irrigation  germinates 
water-grass  seeds,  and  the  young  plants  can  then  be  killed  by  shallow 
plowing  before  seed  is  matured.  To  insure  germination  the  land 
should  be  irrigated  and  plowed  shallow  two  or  three  times  during 
the  summer.  This  method  is  naturally  quite  expensive.  Deep  plow- 
ing buries  the  water-grass  seeds  so  deep  that  they  do  not  germinate 
but  appear  to  lie  dormant  in  the  soil  until  they  are  again  brought 
to  the  surface  by  later  plowing.  Water-grass  seeds  apparently  do 
not  rot  readily  until  after  germination,  and  they  germinate  only 
when  weather  and  moisture  conditions  are  favorable. 

Fall  f-ooMng. — Flooding  in  the  fall  will  germinate  some  water- 
grass  seed,  and  the  plants  may  then  be  killed  by  frost  before  seed 
is  matured.     This  method,  however,  is  not  of  much  practical  value. 

SuhTnergence. — Control  of  water  grass  by  early  submergence  is 
comparatively  new  in  California,  arid  there  are  at  least  three  methods 
which  are  used  quite  extensively.  In  method  No.  1  the  rice  is  sown 
broadcast  and  submerged  immediately  to  a  depth  of  5  to  7  inches. 
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The  water  is  then  held  continuously  at  this  depth  until  the  crop 
is  ready  to  drain  for  harvest.  In  method  No.  2  the  rice  either  is 
sown  broadcast  or  drilled;  then  flooded  and  drained  two  or  three 
times  until  the  rice  emerges.  It  is  then  submerged  5  to  7  inches  deep 
and  the  water  held  continuously  at  this  depth  until  the  crop  is 
ready  to  drain  for  harvest.  In  method  No.  3  the  land  is  submerged 
5  to  7  inches  deep  and  the  rice  sown  broadcast  in  the  water,  the 
water  then  being  held  continuously  at  this  depth  until  the  crop  is 
ready  to  drain  for  harvest. 

Each  of  these  methods  of  irrigation  is  quite  satisfactory  in  con- 
trolling the  growth  of  the  early  and  midseason  varieties  of  water 
grass,  but  these  irrigation  methods  apparently  do  not  check  mate- 
rially the  growth  of  the  late  white  varieties.  When  these  irrigation 
methods  are  used  and  the  white  grasses  are  not  too  thick  it  seems 
advisable  to  pull  them  by  hand,  to  prevent  them  from  increasing 
and  making  control  by  irrigation  ineffective. 

Methods  Nos.  1  and  3  appear  to  be  more  effective  in  the  control 
of  grasses  than  method  No.  2. 

Five  problems  in  connection  with  these  methods  of  rice  irrigation 
are  now  being  studied  by  the  United  States  Department  of  Agri- 
culture on  the  rice  field  station  at  Biggs  and  by  the  California 
Agricultural  Experiment  Station  at  Cortena,  Colusa  County.  These 
are  (1)  the  best  date  of  seeding  and  submerging,  (2)  the  most 
effective  depth  of  water  to  hold,  (3)  the  best  rate  of  seeding  to  use, 
(4)  the  best  seed-bed  preparation,  and  (5)  a  comparison  of  the 
effectiveness  of  the  three  methods  of  irrigation.  The  recommenda- 
tions which  follow  are  based  on  four  years*  observations  on  com- 
mercial fields  and  two  years'  experimental  results  at  the  Biggs  Rice 
Field  Station. 

In  method  No.  1  the  rice  should  be  sown  broadcast  from  May  1 
to  iO  at  the  rate  of  150  pounds  per  acre.  It  should  be  sown  on  a 
smooth  seed  bed,  so  that  little  seed  will  be  covered  by  slacked  clods 
when  the  land  is  submerged.  The  depth  of  submergence  should 
be  kept  constant,  at  from  5  to  7  inches,  as  fluctuations  in  depth  may 
let  the  grass  emerge.  Some  grass  usually  is  present  on  high  spots 
which  are  covered  with  shallow  water,  and  the  levees  are  usually 
covered  with  a  dense  growth  of  water  grasses  and  other  weed  pests. 

In  method  No.  2  the  land  should  be  reasonably  well  prepared,, 
though  it  need  not  be  as  smooth  as  for  method  No.  1.  The  rice  can^ 
be  sown  either  broadcast  or  drilled  as  early  as  conditions  permit  at 
the  rate  of  150  pounds  per  acre  and  irrigated  up.  When  the  rice^ 
plants  appear  the  field  should  be  submerged  to  a  depth  of  5  to  7; 
inches  and  the  water  held  continuously  until  the  crop  is  ready  to^ 
drain.  Fluctuations  in  the  depth  of  water  should  be  avoided  if  the 
grass  is  to  be  controlled.  Rice  will  germinate  under  water,  but  it 
does  not  germinate  well  if  covered  with  soil  and  water. 

In  method  No.  3  the  land  should  be  reasonably  well  prepared  and 
submerged  to  the  desired  depth  of  5  to  7  inches.  The  water  slacks 
the  clods  and  levels  the  surface.  The  rice  should  then  be  broadcast 
in  the  water  from  May  1  to  10  at  the  rate  of  140  pounds  per  acre  and 
the  water  held  at  this  depth  until  the  crop  is  ready  to  drain  for 
harvest. 
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Method  No.  1  is  just  as  etiective  as  method  No.  3  in  checking  the 
grasses,  but  more  seed  is  required  to  obtain  a  good  stand.  Method 
No.  2  is  not  as  effective  in  controlling  the  grasses  as  the  other 
methods,  but  :  i  this  method  the  stand  is  determined  before  the  crop 
is  submerged.  There  is  some  satisfaction  in  knowing  early  in  the 
season  whether  or  not  a  jgood  stand  has  been  obtained. 

The  water-grass  varieties,  with  the  possible  exception  of  the  late 
white  ones,  apparently  are  not  water  plants  and  are  suffocated  when 
young  if  water  is  held  on  them  from  5  to  7  inches  deep,  while  the 
rice  and  some  white  water  grasses  germinate,  stretch  to  the  surface 
of  the  water,  and  make  a  normal  growth.  Tlie  slender,  elongated, 
rice  leaf  when  it  reaches  the  water  surface  lies  prostrate  on  it  for 
many  days  before  it  becomes  erect.  At  this  time  strong  winds  may 
form  waves,  and  often  many  plants  are  pulled  up  and  washed  to 
corners  of  the  checks  along  the  levees.  If  scum  foi-ms  on  the  water 
surface  and  bakes  on  top  before  the  rice  has  emerged,  it  often  pre- 
vents many  plants  from  emerging,  with  resulting  tnin  stands.  Not- 
withstanding these  difficulties  the  methods  of  irrigation  described 
are  quite  eitective  in  the  control  of  water  grasses  and  make  it  pos- 
sible to  grow  profitable  rice  crops  on  land  which  is  too  foul  for  rice 
growing  by  the  usual  or  old  irrigation  method.  On  clean  land  it  is 
best  to  follow  the  old  system  of  irrigation,  as  unfavorable  tempera- 
tures and  deep  water  may  cause  poor  stands.  On  the  other  hand, 
continuous  submergence  oi  clean  land  may  prevent  it  from  becoming 

fn.il. 

CAT-TAILS. 

Cat-tails  (Ti/pha  latifolm),  locally  known  as  tules,  grow  in  sloughs 
and  drainage  aitches,  on  poorly  drained  land,  and  jn  rice  fields. 
Tlie  cat-tail  is  a  perennial  which  spreads  by  seeds  and  creeping  root- 
stocks.  The  cylindrical  head  of  the  cat-tail,  which  ranges  in  length 
from  6  to  12  inches,  is  borne  at  the  end  of  a  round  stalk.  Each  head 
contains  tliousands  of  seeds  which  are  readily  spread  by  wind  and 
water.  Deep  moldboard  plowing  followed  by  thorough  drying  of 
the  soil  is  very  helpful  in  the  control  of  cat-tails.  Good  stands  of 
rice  have  a  tendency  to  prevent  cat-tails  from  entering  a  field.  They 
usually  appear  first  in  the  rice  fields  in  low  spots  or  along  the  levees 
where  the  soil  has  not  been  well  cultivated  and  stands  of  rice  are 
poor.  Disking  rice  stubble  instead  of  plowing  it  in  preparing  the 
seed  bed  for  rice  provides  favorable  conditions  for  the  growth  of 
cat-tails  and  other  weeds.  Good  seed-bed  preparation  pays,  if  for 
no  other  reason  than  that  it  helps  to  control  cat-tails. 

SPIKE  RUSH. 

The  spike  rush  {Eleocharis  pSustris)^  locally  known  as  wire-grass, 
grows  on  poorly  drained  land,  in  shallow  ditches,  and  on  field  levees 
and  establishes  itself  in  rice  fields  in  the  corners  of  checks  and  else- 
where where  cultivation  and  drainage  are  usually  poor.  The  spike 
rush  is  a  leafless  perennial  plant  which  produces  seeds  at  the  tapering 
end  of  a  single  round  stem.  The  stems  vary  in  diameter  from  one- 
sixteenth  to  one-eighth  of  an  inch.  The  spike  rush  spreads  by  means 
of  underground  rootstocks.  It  will  completely  crov^rd  out  a  good 
id  of  rice,  and  the  crop  can  not  grow  where  the  spike  rush  is  well 
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established.  Good  plowing,  deep  enough  to  get  under  the  roots  am 
turn  them  over,  followed  by  thorough  drying,  is  very  effective  in  th 
control  of  this  weed.  The  spike  rush  is  not  troublesome  on  lam 
which  is  reasonably  well  drained  and  properly  cultivated.  Its  pr 
ence  in  rice  fields  often  indicates  poor  seed-bed  preparation,  p 
cultural  methods,  or  poor  drainage. 

SPRANGLE-TOP. 

Sprangle-top  {Leptochloa  /<5^§C'^(mZam),  locally  known  as  ray-gr£_ 
grows  well  on  low  land.    It  has  entered  the  rice  fields  and  is  sprea( 
ing  quite  rapidly.     This  grass  grows  about  2  or  3  feet  high,  st( 
heavily,  and  the  fine  stems  terminate  in  a  panicle.    Sprangle-top 
tures  seed  from  June  20  to  October  1.    The  seeds  are  very  small 
are  seldom,  if  ever,  found  in  threshed  rice. 

Sprangle-top  after  it  emerges  will  stretch  through  water  m(S 
quickly  than  rice,  but  it  apparently  does  not  germinate  readily  und 
water.  The  seeds  germinate  as  soon  as  mature,  while  water-gr^ 
seeds  do  not.  The  ripe  seeds  of  sprangle-top  fall  to  the  water,  geri 
nate,  and  the  plants  die  before  they  mature  seed.  Cultivation  af 
germination  will  aid  in  controlling  sprangle-top,  and  there  is  g( 
evidence  that  under  early  continuous  submergence  it  may  disap] 

UMBRELLA  PLANTS. 

Three  species  of  umbrella  plants  (Cyperus),  commonly  known 
sedges,  grow  in  the  rice  fields.     The  perennial  forms  grow  on  t 
levees  and  ditch  banks  and  on  poorly  drained  abandoned  land.    Th 
forms  are  not  troublesome  on  well-drained  land  properly  cultiva 
On  poorly  prepared  seed  beds  the  perennial  forms  enter  the  che^ 
but  improved  drainage  and  good  cultivation  will  rid  the  fields 
them. 

The  annual  form  is  found  most  abundantly  in  the  rick  checks, 
does  not  make  its  appearance  until  after  the  rice  has  been  submerge 
Where  stands  are  thin,  and  sometimes  in  good  stands,  it  then  appeal 
in  abundance.  The  plants  grow  from  6  to  18  inches  high,  and 
thick  stand  of  them  checks  the  growth  of  rice.  No  method  of  con  " 
is  known  for  this  form,  for  it  appears  on  good  and  on  poorly  drai 
land,  on  good  and  poor  seed  beds,  and  in  thick  and  thin  stands, 
it  is  usuafly  thickest  where  the  stands  of  rice  are  thin. 

RED-STEM. 

Bed-stem  {Armrhomnia  coccmea)  is  found  in  shallow  draina^i 
ditches,  along  sloughs,  and  in  rice  fields.  This  plant  is  increasir 
in  the  rice  fields,  especially  where  stands  are  thin.  The  plant  coi 
sists  of  a  single  stalk,  with  the  flowers  borne  at  the  axils  of  t\ 
leaves.  When  mature  the  entire  plant  above  ground  is  red  in  colo] 
hence  the  name.  The  seeds  are  produced  in  a  round  capsule  aboi 
the  size  of  a  small  pea.  These  capsules  are  often  present  in  tl 
threshed  rice  and,  if  green,  may  interfere  with  curing  in  the  sac 
The  base  of  the  stem  is  covered  with  a  spongelike  structure.  Goc 
cultivation  will  no  doubt  control  red-stem. 


How  to  Gmu}  Rice  in  the  Sacramento  Valley,  25 

RED   RICE. 

UoaI  rice  (Oryza  rufipogon)  is  usually  present  in  all  rice-prmhicinff 
(oiintries  of  the  world.  It  is  the  worst  weed  in  the  rice  fields  or 
the  Southern  States  and  has  been  introduced  into  California  with 
seed  rice.  It  is  not  yet  common,  however,  in  that  State.  The  in- 
festations should  be  located  and  the  plants  hand-pulled  and  de- 
stroyed. Red  rice  can  be  detected  in  seed  rice  by  hulling  a  sample 
of  tfie  grain.  Red  rice  has  a  red  seed  coat  when  the  hull  is  removed, 
while  the  common  rice  has  a  brownish  or  white  seed  coat.  Seed 
containing  red  rice  should  not  be  sown.  The  presence  of  a  few  red 
"rains  in  milled  rice  reduces  its  value. 

Ived  rice  has  a  spreading  habit  of  growth,  while  our  commercial 
1  ires  grow  more  erect.  The  heads  or  red  rice  are  loose,  open,  and 
slightly  drooping.  The  grain  shatters  readily  when  ripe,  and  in 
this  way  it  spreads  very  rapidly.  The  rice  growers  of  California 
should  guard  against  the  spread  of  this  troublesome  weed  {)est. 
Seed  rice  l)ought  outside  the  State  should  be  examined  carefully  for 
red  rice  before  it  is  sown. 

A  red  rice,  locally  known  as  Italian,  which  is  quite  different  in 
«rn )wth  habit  and  size  of  kernel  from  the  red  rice  just  described,  is 
now  found  in  California  rice  fields.  It  matures  earlier  and  has  a 
longer  grain  than  the  ordinary  red  rice.  Its  growth  resembles  that 
of  tne  commercial  varieties  of  rice,  but  the  seed  shatters  more  readily. 
This  red  rice,  like  the  other^  lowers  the  conunercial  value  of  the 
(I  op,  and  seed  rice  containing  it  should  not  be  sown. 

CANARY  GRASS. 

Canary  grass  (Ph/daris  paradoxa  and  P.  hrachystachys) ,  com- 
monly known  as  California  timothy,  germinates  during  the  late- 
winter  and  early-spring  months  and  by  the  time  the  land  is  dry 
enough  to  cultivate  has  often  made  a  luxuriant  growth.  Unless 
this  growth  is  destroyed  in  preparing  the  seed  bed  it  often  checks 
the  growth  of  the  rice  crop.  Soon  after  the  land  is  submerged 
canary  grass  dies,  for  it  is  not  a  water  plant.  This  grass  is  readily 
controlled  by  good  seed-bed  preparation. 

CRABGRASS. 

Crabgrass  (Digitaria  sanauinaZis)  is  often  present  on  the  field 
levees,  but  it  seldom  enters  the  rice  checks.  This  grass  has  a  spread- 
ing habit  of  growth  and  roots  from  the  joints,  or  nodes,  of  the  stem. 
It  is  practically  impossible  to  pull  this  grass,  owing  to  its  method  of 
rooting,  but  good  cultivation  tends  to  destroy  it. 

(Slender  aster  (Aster  eodlis),  locally  known  as  ironweed,  grows 
ite  thickly  on  rice-stubble  land  during  the  summer  months  when 
it  is  uncropped  and  not  cultivated.  Wlien  rice  is  sown  on  disked 
rice  stubble,  there  is  usually  considerable  slender  aster  in  the  rice 
crop,  but  this  weed  is  easily  controlled  by  good  cultivation.     Its 
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presence  in  a  rice  field  usually  indicates  that  the  crop  was  sown  on 
a  poorly  prepared  seed  bed. 

CHEAT. 

Cheat  {Bromus  secalinus)  is  not  a  troublesome  weed  in  the  rice 
fields,  but  often  is  present  in  rice  grown  on  poorly  prepared  seed 
beds  on  which  the  vegetation  has  not  been  killed.  Because  of  the 
difficulty  of  removing  cheat  from  rough  or  milled  rice,  the  value  of 
the  crop  is  reduced.  Wheat  and  barley  are  also  objectionable  in 
rough  rice.  Such  growth  therefore  should  be  killed  before  the  ricei 
is  sown,  to  avoid  a  reduction  in  the  price  received  for  the  crop. 

DISEASES,  INSECTS,  AND  OTHER  PESTS. 

The  California  rice-growing  sections  have  not  been  seriously 
troubled  with  either  rice  diseases  or  insect  pests.  Leaf-minerj 
(Hydrellia  scapularis  Loew)  damaged  some  rice  at  the  Biggs  Rice 
Field  Station  in  the  spring  of  1922  while  the  leaves  were  lying  pros^ 
trate  on  the  surface  of  the  water.  The  injury  occurred  on  plati 
submerged  continuously  from  seeding  time  in  an  effort  to  contro 
water  grass.  The  miners  shredded  the  leaves  of  plants  which  ha( 
not  yet  assumed  an  erect  position  and  in  conjunction  with  the  deej 
water  killed  the  plants.     Plants  which  were  erect  were  not  damaged 

Blackbirds  are  troublesome  in  rice  fields  in  the  spring  and  fall 
In  the  spring  large  flocks  of  blackbirds  pick  up  the  rice,  after  broad- 
casting and  before  it  is  irrigated.  The  writer  shot  a  number  of 
blackbirds  in  the  spring  of  1922  and  found  that  their  crops  contained 
from  4  to  48  kernels  of  rice.  They  no  doubt  consume  considerable 
rice  and  may  help  to  cause  thin  stands.  They  also  damage  the  rice 
after  heading,  when  it  is  in  the  milk  stage.  Keeping  the  blackbirds 
away  by  shooting  early  in  the  morning  and  in  the  evening  when  they 
usually  feed  will  be  found  helpful. 


ORGANIZATION  OF  THE 
UNITED -STATES  DEPARTMENT  OF  AGRICULTURE. 


N*T«ak«r  27.  1*21. 


retary  of  Agriculture Hknry  C.  Wallace. 

Asmstant   Secretary 1__  Uowakd  M.  Gore. 

Director  of  Scientific  Work E.  D.  Kall. 

Director  of  Regulatory  Work Waltkk  G.  Campbell. 

Director  of  Extension   Work C.  W.  Wakbukton. 

SoliiHtor R.  W.  Whj.iams. 

Wetither   Bureau Charles  F.  Marvin,  Chief. 

Bureau  of  Agricultural  ICconomicM Henry  C.  Taylor,  Chief. 

Bureau  of  Animal  Induntry John  R.  Mohlek,  Chief. 

Bureau  of  Plant  Industry William  A.  Taylor,  Chief. 

Forest  Service W.  B.  Greeley,  Chief. 

Bureau  of  Chemittry C.  A.  Browne,  Chief. 

Bureau  of  Soils Milton  Whitney,  Chief. 

Bureau  of  Entomology L.  O.  Howard,  Chief. 

Bureau  of  Biological  Survey E.  W.  Nelson,  Chief. 

Bureau  of  Public  Roads Thomas  H.  MacDonald,  Chief. 

Bureau  of  Home  Economics Louise  Stanley,  Chief. 

Office  of  Experiment  Stations E.  W.  Allen,  Chief. 

Fixed  Nitrogen  Research  Laboratory '_.  F.  G.  Cottrell,  Director. 

Publications .  L.  J.  Haynes,  in  Charge. 

I    '  ranj Claribel  R.  Barnett,  Librarian. 

I    ilrral  Horticultural  Board C.  L.  Marlatt,  Chairman. 

ccticide  and  Fungicide  Board J.  K.  Haywood,  Chairman. 

.  -ickers  and  Stockpards  Administration 1   Chester  Morrill,  Assistant  to  the 

diiun  Futures  AdmifUstration /       Secretary. 


This  bulletin  is  a  contribution  from 

Bureau  of  Plant  Industry William  A.  Taylor,  Chief. 

Office  of  Cereal  Investigations Carleton  R.  Ball,  Cerealist  in 

Charge. 

27 


ADDITIONAL  COPIES 

OF  THIS  PUBLICATION  MAY  BE  PROCURED  FROM 

THE  SUPERINTENDENT  OF  DOCUMENTS 

GOVERNMENT  PRINTING  OFFICE 

WASHINGTON,  D.  C. 

AT 

5  CENTS   PER   COPY 

V 


I 


UNITED    STATES    DEPA.RTMENT   0»     .\ORICIjL.TI;RE 


AN  IMPROVED 
METHOD  s^MAKING 
SUGAR-BEET 
SIRU 


'T'HIS  BULLETIN  tells  how  to  grow  sugar  beets  in  the 
•*■  garden  and  describes  a  simple  process  of  making  from 
them  a  palatable  and  nutritious  table  sirup  with  a  pleasant 
flavor.  A  patent  for  the  process  of  making  the  sirup  has  been 
issued  for  the  benefit  of  the  pubhc,  so  that  anyone  is  free  to 
use  it.     Tests  have  proved  the  process  to  be  practicable. 

Sugar  beets  may  be  grown  in  any  locality  which  has  tillable 
soil  that  is  capable  of  producing  good  crops  of  vegetables. 
A  small  piece  of  ground  is  sufficient  for  planting  a  few  rows 
of  beets — enough  to  furnish  the  family  with  sirup.  The  tools 
needed  are  necessary  in  any  garden  operation — a  spade,  a  hoe, 
and  a  rake. 

All  mature  sugar  beets,  if  properly  handled,  will  produce  a 
sirup.  The  beets  are  cleaned,  peeled,  cut  into  thin  slices,  and 
soaked  in  hot  water  to  extract  the  sugar.  The  hquid  is  then 
treated  and  boiled  down  to  the  thickness  desired.  Detailed 
directions  are  given  in  the  following  pages. 
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GROWING  SUGAR  BEETS  FOR  SIRUP. 

THE  PRODUCTION  OF  BEET  SIRUP  involves  two  distinct 
operations,  (1)  the  growing  of  the  beets  and  (2)  the  making  of 
the  sirup.*  The  sirup  making  embraces  two  essential  operations,  the 
extraction  of  the  juice  from  the  roots  and  the  boiling  down  of  this 
juice  to  the  desired  consistency. 

THE  EQUIPMENT  NECESSARY. 

Sugar  beets  may  be  grown  and  sirup  produced  in  any  locality 
which  has  tillable  soil  capable  of  producing  good  crops  of  vegetables. 
Therefore,  anyone  having  a  small  piece  of  fertile  tillable  ground  and 
the  usual  garden  implements,  a  spade,  a  hoe,  and  a  rake,  is  equipped 
to  grow  the  beets  necessary  for  the  production  of  a  home  supply  of 
3irup.  In  some  localities  the  beets  produced  are  richer  in  sugar  than 
obey  are  in  other  localities,  but  all  mature  sugar  beets,  if  properly 
aandled,  are  capable  of  producing  sirup.  The  richer  the  roots  are 
in  sugar,  the  larger  the  quantity  of  sirup  that  may  be  produced 
Tom  a  given  quantity  of  roots  and  the  less  the  time  that  will  be 
squired  to  reduce  the  juice  to  the  desired  consistency. 

*This  bulletin  supersedes  Farmers'  Bulletin  823,  entitled  "Sugar-Beet  Sirup,"  by  C.  O.  Townsend, 
^atholc^st  in  Charge  of  the  OflBce  of  Sugar- Plant  Investigations,  Bureau  of  Plant  Industry,  and  H,  C, 

I  Sore,  Chemist  in  Charge  of  the  Fruit  and  Vegetable  Utilization  Laboratori',  Bureau  of  Chemistry. 

?  *  A  Government  patent  for  the  process  of  making  sirup  from  sugar  beets  (patent  No.  1155806,  Oct.  6> 
915)  was  issued  to  the  authors  of  Farmers'  Bulletin  823,  H.  C.  Gore  and  C.  O.  Townsend,  U.  S.  Depart- 
nent  of  Agriculture.  Another  patent  (No.  1370372,  Mar.  1,  1921),  covering  the  improved  process  de- 
cribed  in  this  bulletin,  has  been  issued  to  Sidney  F.  Sherwood.  The  use  of  the  processes  covered  by 
ither  of  these  patents  is  free  to  any  citizen  of  the  United  States. 
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SELECTING  THE  LAND. 

The  ground  selected  for  growing  the  beets  should  be  well  drained 
and  fairly  fertile.  Extremely  poor,  shallow,  sandy,  or  hard  soil 
should  not  be  used  for  beets  until  it  has  been  put  in  proper  condition 
for  crop  production;  likewise,  ground  that  has  been  very  heavily 
manured  should  be  avoided,  since  such  soil  sometimes  produces  very 
large  roots,  poor  in  sugar.  A  few  rows  of  sugar  beets  in  the  garden 
will  generally  be  sufficient  for  a  supply  of  sirup  for  home  use.  From 
100  pounds   of  roots  5  to  8  pints  of  sirup  can  be  produced.     Beet 

roots  when  mature  should  weigh  from  1 
to  2  pounds  each,  and  about  60  good- 
sized  beets  will  weigh  100  pounds.  These 
facts  will  enable  one  to  estimate  the  area 
that  will  be  needed  to  produce  the  home 
supply  of  sirup. 

If  more  beets  are  grown  than  are 
necessary  for  the  sirup  supply,  they  will 
be  found  excellent  for  the  table.  When 
partly  grown  the  entire  plant  may  be 
used  as  greens,  and  when  mature  the  roots 
may  be  cooked  and  served  like  garden, 
beets.  All  sugar  beets  are  white,  ai 
when  properly  grown  they  are  general 
much  richer  in  sugar  than  the  gard< 
beet  and  just  as  tender.  Sugar  beet 
either  raw  or  cooked,  are  excellent  fe< 
for  chickens,  hogs,  and  other  live  stocj 

PREPARING  THE  SEED  BED. 

The  ground  selected  for  growing  t] 
beets  should  be  plowed  or  spaded  to] 
good  depth,  remembering,  however,  tl 
too  much  subsoil  should  not  be  brought 
Fig.  i.-A  beet  root  of  good  shape.  ^hc  surf  acc  at  oue  time.  The  reason 
a  deep  root  bed  for  sugar  beets  is  apparent  from  the  shape  and  lei 
of  the  root,  as  shown  in  figure  1.  The  ground  should  be  plowed 
spaded  in  the  fall,  but  good  results  may  be  obtained  by  doing  this 
work  in  the  spring,  provided  the  ground  previously  has  been  in  good 
tilth.  As  early  in  the  spring  as  conditions  will  permit,  the  ground 
should  be  harrowed  or  raked  until  it  is  firm,  smooth,  and  free  from 
lumps.  The  surface  soil  should  not  be  too  fine,  especially  in  the 
sections  where  high  winds  are  expected  during  the  early  summ^ 
The  ground  should  be  kept  free  from  weeds,  but  should  never 
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worked  when  too  wet.     The  proper  time,  always,  for  w^orkin*?  the 
jrround  is  when  it  is  friable;  that  is.  when  it  falls  apart  readily  when 

lialidltMl. 

.  PLANTING  THE  SEED. 

Suj^ar-beet  seed  usually  may  be  obtained,  at  least  in  small  quan- 
tities, from  the  large  seed  dealers.  A  pound  of  seed  will  plant  one- 
tt nth  of  an  acre  if  the  work  is  done  carefully.  Usually  a  few  ounees 
ot  beet  seed  will  produce  a  quantity  of  beets  suflicient  for  sirup 
making  and  for  table  use  for  the  average  family.     The  seed  should 

I   be  planted  until  the  ground  is  warm  and  the  otlier  conditions 

lit  for  ([uick  germination  and  for  the  subse(|uent  growth  of  the 
plants. 

Sugar-beet  seed  should  be  planted  in  rows  about  21)  inches  apart 
and  may  be  dropped  either  in  continuous  rows  or  in  hills.  If  planted 
in  hills  each  hill  should  contain  from  three  to  six  seed  balls,  and  the 
hills  should  be  about  10  inches  apart;  if  planted  in  solid  rows  the 
'plants  should  be  blocktnl  in  the  manner  described  below  as  soon  as 
possible  after  they  are  up.  The  seed  should  be  covered  to  a  depth 
of  one-half  inch  to  1  inch.  The  covering  should  be  as  shallow  as 
(cnditions  will  permit;  that  is,  it  should  not  be  so  thin  that  it  will  dry 
out  and  leave  the  ?eed  without  sufficient  moisture  for  germination 
and  it  should  not  be  so  thick  that  the  young  plants  mn  not  readily 
l:.'!  through  to  the  light. 

In  grownng  sugar  beets  commercially  the  seed  usually  is  planted 
with  a  4-row  drill  designed  especially  for  the  purpose.  In  planting 
small  lots  of  beet  seed  for  sirup  making,  a  garden  planter  of  any  of 
the  usual  makes,  as  sho^^Ti  in  figure  2,  will  be  found  satisfactory. 
These  planters  can  be  set  so  that  they  will  plant  seed  either  in  solid 
rows  or  in  hills.  In  case  a  planter  is  not  available,  an  area  sufficient 
for  sirup  production  can  be  planted  easily  by  hand.  In  this  case  a 
shallow  furrow  may  be  made  with  a  rake  handle  or  other  convenient 
implement  and  the  seed  dropped  by  hand  and  covered  by  using  the 
back  of  the  rake. 

CARING  FOR  THE  PLANTS. 

If  the  seed  is  planted  in  solid  or  continuous  rows  the  plants  should 

bo  blocked.     Blocking  consists  in  cutting  out  a  part  of  the  plants 

with  a  hoe  or  other  implement,  so  that  the  remaining  beets  stand  in 

tufts  about  10  inches  apart.     In  blocking  the  beets,  the  direction  of 

t  the  stroke  should  be  at  right  angles  to  the  row,  as  shown  in  figure  3. 

1  '     As  soon  as  the  plants  are  large  enough  to  be  handled  conveniently, 

^  they  should  be  thinned  to  one  plant  in  each  hill  or  tuft.     This  work 

must  be  done  by  hand,  since  the  plants  in  the  hills  or  tufts  stand  very 

dose  together.     The  plants  should  be  cultivated  and  hoed  from  time 
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to  time,  to  keep  dowTi  all  weeds  and  to  furnish  the  best  possible 
conditions  for  growth. 

If  the  natural  water  supply  is  not  sufficient,  the  beets  should  be 
irrigated  when  they  show  signs  of  needing  moisture.  If  the  beets 
wilt  during  the  day  and  fail  to  recover  at  night,  they  should  be 
watered.  In  case  of  irrigating,  a  furrow  should  be  made  several 
inches  from  the  beet  row  and  the  water  allowed  to  run  down  this 
furrow  until  the  ground  is  thoroughly  wet.     In  no  case  should  the 


Fig.  2.— a  garden  seed  planter. 

surface  of  the  ground  around  the  beets  be  flooded,  since  flooding  of te 
causes  a  crust  to  form  around  the  beet,  cutting  off  the  air  supply  froi 
the  root  and  thereby  retarding  the  growth  of  the  plant.     From  oi 
to  three  irrigations  will  be  sufficient  in  most  of  the  sections  where 
irrigation  is  necessary. 

HARVESTING  THE  ROOTS. 

In  most  sections  of  the  country  from  four  to  six  months  are  re- 
quired for  the  beets  to  reach  their  proper  size  and  development. 
The  proper  stage  of  development  for  harvesting  will  be  indicated  by  a 
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yt'Uowish  tinge  of  the  foliati;e  antl  by  the  fact  that  the  beets  when 
pulled  leave  the  ground  almost  free  from  dirt,  as  sho\vn  in  figure  4. 
In  no  case  should  the  beet  roots  be  used  for  sirup  making  until  they 
are  mature.  If  the  patch  of  beets  is  large  the  roots  should  be  loos- 
ened by  means  of  a  so-called  lifter,  of  which  there  are  two  kinds,  the 
double- pointe<i  and  the  side  lifter.  The  latter  is  similar  in  appearance 
to  a  subsoil  plow  and  is  operated  alongside  the  beet  row,  loosening  the 
beets  without  breaking  them.  The  plants  then  can  be  pulled  and 
thrown  into  piles  or  rows.  If  the  patch  of  beets  is  small  and  a  lifter 
is  not  at  hand,  the  beets  may  be  loosened  by  means  of  a  spade  or  a 
spading  fork  and  thrown  into  piles.  The  beets  should  then  be  topped 
hj  cutting  them  oflf  squarely  at  the  point  where  the  lowest  leaf  was 


Fig.  4.— Field  sugar  lHx>ts.  the  kind  to  bo  grown  in  the  gardon  for  sirup  making. 

attached.  The  topping  can  best  be  done  by  means  of  a  heavy  knife; 
usually  a  single  stroke  is  sufficient  to  top  a  beet.  The  roots  can  then 
be  made  into  sirup  at  once,  or  they  may  be  stored  until  a  more  con- 
venient time. 

STORING  TEE  ROOTS. 

The  roots  may  be  stored  either  on  the  surface  of  the  ground  or  in 
a  pit  or  a  cool  cellar  and  kept  for  several  months.  The  simplest  and 
least  expensive  method  of  storing  the  roots  is  to  throw  them  into  a 
pile  on  the  surface  of  the  ground,  in  a  well-drained  spot.  Dirt  should 
then  be  thrown  over  the  pile  until  it  is  almost  or  completely  covered. 
If  the  weather  is  mild  the  top  of  the  pile  should  be  covered  very 
lightly  or  left  entirely  open  for  a  few  days,  imtil  the  roots  have  passed 
the  heating  stage.  As  the  weather  gets  colder  more  dirt  should  be 
added,  to  prevent  the  roots  from  freezing  and  to  keep  them  ;from 
wilting. 
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If  the  roots  are  to  be  pitted  a  hole  or  pit  is  dug  in  a  well-drained 
place,  the  size  of  the  hole  depending  upon  the  quantity  of  roots  to 
be  stored.  The  roots  should  then  be  placed  in  the  hole  and  the  sur- 
face covered  with  dirt,  lightly  at  first,  and  the  covering  increased  as 
the  weather  gets  colder.  If  the  beets  are  stored  in  a  cellar  they  should 
be  packed  in  moist  sand  or  covered  with  sand  or  dirt  to  keep  them 
from  wilting. 

The  two  points  to  be  kept  in  mind  in  storing  beet  roots  are  (1)  to 
keep  the  roots  cool  without  letting  them  freeze  and  (2)  to  keep  them 

from  wilting.  They  will  work 
up  much  better  if  they  are  kept 
fresh  and  crisp,  although  the  wilt- 
ing does  not  materially  change 
their  quality. 

SUGAR-BEET  SEED. 

Those  who  wish  to  make  beet 
sirup  from  year  to  year,  especially 
in  the  cooler  portions  of  the 
United  States,  may  grow  their 
own  seed  if  they  desire.  Just 
how  long  seed  can  be  thus  pro- 
duced without  serious  reduction 
in  the  quality  of  the  roots  has 
yet  to  be  determined,  but  the 
indications  are  that  at  least  sev- 
eral generations  of  beet  plants 
may  be  produced  without  reduc- 
ing the  quality  of  the  roots  too 
low  for  sirup  making.  Two 
growing  seasons  usually  are  re- 
quired for  the  production  of| 
sugar-beet  seed  from  seedling' 
plants.  It  is  necessary,  there- 
fore, that  the  beets  produced  the 
first  season  be  gathered  in  the 
fall  and  stored  in  the  manner  described  above.  In  case  the  beets  are 
to  be  used  for  seed  production  they  should  not  be  topped,  but  the 
leaves  should  be  removed  either  by  twisting  them  off  or  by  cutting 
them  off  with  a  sharp  knife  without  removing  or  injuring  any  part 
of  the  crown,  as  shown  in  figure  5.  In  this  condition  the  beets  should 
be  stored  until  spring.  They  should  then  be  planted  in  a  well- 
prepared  root  bed  just  as  early  as  weather  and  soil  conditions  will 
permit.  The  early  planting  of  the  roots  seems  to  be  an  important 
requirement  in  beet-seed  production. 


Fig.  5.— Beet  roots  for  seed.  Roots  saved  for  seed 
should  have  the  leaves  removed  without  injur- 
ing the  crown. 
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The  planting  may  be  done  by  thrusting  a  long  spade  into  the  earth; 
the  spad(»  should  then  be  pushed  forward,  the  root  crowded  down 
back  of  the  spade,  as  sho^^^l  in  figure  (>,  and  the  spade  withdrawn. 
The  dirt  should  then  be  packed  around  the  root,  the  crown  of  which 
should  be  flush  with  or  slightly  below  the  surface  of  the  soil,  so  that 
the  crow^l  is  covered  with  a  thin  layer  of  dirt.  A  light  covering  over 
the  crown  seems  to  be  of  advantage  in  preventing  it  from  drying  out, 
and  it  also  is  a  protection  against  hjt<»  frost.  The  roots  sliould  be 
well  supplied  with 
moisture  during  the 
(111 ire  growing  sea- 
irrigating  them  if 
luiessary.  especially 
when  the  seedisform- 
ing.  When  the  seed 
is  ripe  it  may  be 
gathered  by  pulhng 
it  from  the  seed  stalks 
by  hand.  The  habit 
of  growth  of  the  seed 
stalk,  slunvn  in  figure 
7,  makes  the  gather- 
ing of  the  seed  an  easy 
matter.  It  should  be 
spread  in  a  suitable 
place  to  dry,  after 
which  it  is  ready  for 
the  next  year's  plant- 
ing. No  artificial  heal 
should  be  used  in  dry- 
ing the  seed.  Each 
plant  produces  from 
a   few   ounces    to    a 

pound  of  seed;  hence,  a  very  few  roots  will  be  sufficient  to  furnish 
the  ordinary  family  with  an  abundant  supply  of  seed  for  home  use. 


t 


MAKING  SIRUP  FROM  SUGAR  BEETS. 
PREPARING  THE  ROOTS. 


16  first  step  in  making  beet  sirup  consists  in  cleaning  the  roots 
and  removing  the  top  portion.  The  roots  from  which  the  tops  have 
been  removed  at  the  time  of  harvest,  as  described  on  page  7,  are 
soaked  in  water  for  a  few  minutes,  in  order  to  loosen  the  dirt,  and 
are  scrubbed  thoroughly,  preferably  with  a  brush  having  stiff  bristles, 
in  a  tub  of  clean  water  or  under  a  stream  of  clean  water.     Cool 
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water  should  be  used  for  soaking  and  washing,  as  it  restores  the 
crispness  of  the  roots  that  may  possibly  have  become  slightly  wilted; 
roots  that  have  been  stored  for  some  time  and  have  become  wilted 
to  the  point  of  softness  should  not  be  used  for  making  sirup. 

The  crown  or  top  portion  of  the  cleaned  beets  should  be  cut  off 
squarely  at  the  line  between  the  green  and  white  portions.     If  this 


Fig.  7.— a  common  type  of  beet  seed  stalks. 

line  extends  to  a  considerable  point  below  the  lowest  leaf  scars, 
cut  may  be  made  at  the  line  of  the  lowest  leaf  scars  and  the  gre^ 
portions  then  removed  by  trimming.  The  reason  for  this  furth 
topping  is  that  the  crown  contains  the  greater  part  of  the  salts  taken 
from  the  soil  in  the  process  of  growth,  and  it  is  desirable  to  have 
the  sirup  as  free  as  possible  from  these  mineral  salts,  because  if 
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present  in  too  large  quantities  they  may  impart  an  unpleasant  tustc. 
Coloring  matter  and  other  materials  in  the  green  portions  cause  \i 
darker  colored  sirup  and  tend  to  impart  an  unpleasant  taste  and  flavor. 
Tliis  is  true  also  of  the  skin  or  peel,  which  should  be  removed.  The 
most  satisfactory'  way  to  remove  the  peel  is  to  slice  it  off  with  a 
largo-bladed  knifo. 

EXTRACTING  THE  JUICE. 

To  extract  the  juice  containing  the  sugar,  the  peeled  beets  are 
sliced  and  the  slices  permitted  to  fall  directly  into  hot  water  of 
suflTicient  depth  to  cover  them  and  prevent  access  of  air.  Exposure 
of  the  peeled  or  sliced  beets  to  the  air  results  in  the  rapid  darkening  of 
the  surfaces,  which,  if  permitted  to 
take  place  to  any  extent,  causes  a  dark 
color  in  the  sirup  and  tends  to  impart 
an  impleasant  flavor.  The  slices  should 
not  bo  tliickor  than  one-sixteenth  of 
an  inch  and  preferably  much  thinner, 
because  the  thinner  the  slices  the  more 
rapidly  and  thoroughly  the  juice  will 
be  extracted.  A  large-bladed  butcher 
knife  will  be  found  satisfactory  for 
slicing  where  a  comparatively  small 
quantity  of  beets  is  to  be  handled. 
An  ordinary  kraut  cutter  (fig.  8)  or 
some  type  of  vegetable-slicing  machine 
(fig.  9)  is  more  suitable  for  handling 
large  quantities. 

The  slices  should  be  permitted  to 
soak  for  about  an  hour  at  a  tempera- 
ture of  174°  to  180°  F.  (78°  to  82°  C). 
An  excess  of  water  should  be  avoided, 
because  it  increases  the  amount  of 
evaporation — and  consequently  time,  labor,  and  heat — required  to 
reduce  the  extract  to  sirup.  The  proper  quantity  of  water  is  just 
sufficient  to  cover  the  slices  and  keep  the  air  from  them  during  the  time 
of  extraction,  and  hot  water  may  be  added  from  time  to  time  as  the 
quantity  of  slices  in  the  container  increases.  The  top  slices  may  be  held 
under  the  surface  of  the  water  by  means  of  a  plate  or  small  wooden 
rack.  A  10-gallon  container  will  hold  the  slices  from  100  pounds  of 
original  (imtopped  and  impeded)  beets  and  afford  room  for  stirring 
them  occasionally  during  the  extraction. 

The  extracting  should  be  done  in  clean  vessels  made  of  tin,  enamel 
ware,  aluminum,  or  crockery,  or  in  a  wooden  container,  such  as  a 
barrel.     If  a  barrel  or  other  wooden  container  is  used,  special  care 


Fig.  8— Barrel  with  upper  head  re- 
moved and  kraut  cutter  securely  fixed 
in  place. 
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must  be  taken  to  have  it  perfectly  clean.  If  a  barrel  is  used  it  will 
bfl  advantageous  to  have  a  faucet  at  the  bottom  to  draw  off  the 
liquid.  Copper  or  iron  vessels  should  not  be  used  either  for  the 
extracting  or  for  the  subsequent  evaporating  to  sirup,  as  copper  may 
give  an  unpleasant  taste  and  iron  a  very  dark  color  to  the  sirup.  In 
case  a  barrel  is  used  for  the  extracting,  the  water  should  be  placed 
in  it  at  a  temperature  of  just  about  boiling.  The  addition  of  the 
slices  will  reduce  the  temperature  sufficiently  close  to  174°  to  180°  F., 
and  if  the  top  of  the  barrel  is  then  covered  with  heavy  cloth  the 
temperature  will  remain  high  enough  during  the  hour's  standing  to 


Fig.  9 

afford  a  good  extraction.  Other  containers  may  cool  at  a  somewl 
greater  rate,  and  it  may  be  found  advisable  to  maintain  the  proper 
temperature  by  applying  heat;  in  this  case,  a  thin  wooden  rack  should 
be  placed  upon  the  bottom  of  the  vessel,  to  avoid  scorching  the  bottom 
slices.  After  an  hour  the  liquid  is  drained  off  and  strained  through 
cheesecloth  or  muslin.  It  is  not  necessary  to  press  the  residual 
slices.  This  refuse  is  a  good  feeding  material  for  chickens,  hogs,  and 
cattle.  The  extract  should  be  of  a  pale  yellow  color  and  slightly 
opaque.  A  single  extraction  does  not  remove  all  the  sugar  from  the 
sHces,  but  the  greater  part  is  removed  where  the  slices  are  sufficiently 
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thin,  and  the  quantity  of  sirup  that  may  be  obtained  from  a  second 
extraction  is  not  sufficient  to  warrant  the  time  and  hibor  involved 
in  its  extraction  and  subsequent  evaporation. 

HEATING  THE  EXTRACT. 

liic  extracted  juice,  or  a  similar  extract  prepared  in  any  other 
manner,  is  heated  under  pressure  in  a  container  which  may  be  sealed 
and  is  provided  with  a  controlled  valve  for  blowing  off  steam,  a 
thermometer,  and  a  pressure  gauge.  Pressure  cookers,  such  as  are 
used  in  many  homes  in  the  canning  of  vegetables,  etc.,  have  been 
found  very  satisfactory  for  this  purpose;  an  illustration  of  one  type 
of  pressure  cooker  may  be  found  on  the  title-pag(»  of  this  bulletin. 

Phe  cover  having  been  fastened  down,  the  extract  is  heated  to  a 
uinperature  of  220°  to  230°  F.  (108°  to  110°  C.)— corresponding  to  a 
pressure  of  approximately  21  pounds  to  the  square  inch — and  main- 
tained at  this  temperature  for  an  hour,  blowing  off  a  considerable 
quantity  of  stc^am  at  approximately  15-minute  intervals.  When 
heat  is  first  applied,  the  valve  is  left  open,  to  permit  the  escjipe  of  air, 
and  it  is  closed  as  soon  as  steam  begins  to  appear.  At  the  ond  of  the 
heating  the  steam  is  permitted  to  blow  off  rapidly,  and  the  extract, 
which  should  be  of  a  pale  yellow  color  and  entirely  clear,  is  strained 
through  cheesecloth  or  muslin,  to  remove  the  slight  cjuantity  of 
coagulated  material,  and  is  then  ready  to  be  evaporated  to  sirup. 
Ordinarily  this  treatment  removes  the  objectionable  "beety"  odor 
and  flavor  from  the  extract  and  consequently  from  the  sirup.  This 
process  is  recommended,  though  the  time  and  temperature  are  not 
necessarily  confined  to  those  mentioned;  thus,  very  successful  results 
have  been  obtained  by  heating  to  230°  to  233°  F.  (110°  to  112°  C.) 
for  one-half  hour  with  the  constant  blowuig  off  of  a  slight  quantity 

(team. 

EVAPORATING  TO  SIRUP. 

le  extract  is  placed  in  a  kettle  made  of  tin,  aluminum,  or  enamel 
and  evaporated  to  sirup  by  boiling  briskly.  A  shallow,  flat  pan 
lore  satisfactory,  as  it  permits  the  extract  to  be  reduced  to  sirup 
shorter  time  through  more  rapid  evaporation  and  results  in  a 
iter  colored  sirup.  For  the  reason  stated  in  connection  with  the 
•action,  vessels  of  copper  or  iron  should  not  be  used  for  treating 
extract  or  for  evaporating  it  to  sirup.  The  slight  quantity  of 
that  collects  on  the  surface  during  the  evaporation  should  be 
constantly  removed.  Skinamers  made  especially  for  skimming  sirup 
nay  be  purchased,  but  a  square  piece  of  tin  perforated  with  many 
iiie  holes,  turned  up  to  a  height  of  about  one-half  inch  along  two  of 
ts  edges  and  fastened  to  a  wooden  handle,  will  be  found  satisfactory, 
jrreat  care  must  be  taken  toward  the  end  of  the  evaporation  to  avoid 
ing  or  scorching  the  sirup. 
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If  it  is  desired  to  do  so,  the  heating  of  the  extract  under  pressure 
may  be  omitted  and  the  extract  boiled  directly  to  sirup.  Sirup  pro- 
duced by  this  process  will  be  palatable,  but  it  will  be  inferior  to  sirup 
produced  from  pressure-heated  extract,  because  it  will  retain  to  a 
greater  or  less  extent  an  unpleasant  flavor  and  taste  which  are  elimi- 
nated by  heating.  Further,  it  will  usually  be  cloudy  or  opaque  to  a 
greater  extent,  and  it  may  be  darker  in  color. 

In  connection  with  the  production  of  other  sirup,  such  as  sorghum 
sirup  and  cane  sirup,  the  juice  is  sometimes  clarified  by  adding  lime 
or  other  chemicals  or  by  treatment  with  infusorial  earth.  Such 
processes  are  not  satisfactory  when  the  sirup  is  produced  upon  ai 
small  scale,  and  it  is  strongly  recommended  that  no  attempts  be| 
made  to  use  them  in  the  production  of  beet  sirup  upon  a  small  scale, | 
as  they  will  result  in  sirup  of  an  extremely  inferior  quahty.  Such 
processes  can  be  applied  satisfactorily  only  where  the  sirup  is  pro-j 
duced  upon  a  large  scale  and  under  chemical  control. 

The  sirup  may  be  evaporated  to  any  thickness  desired,  but 
sirup  containing  70  per  cent  total  solids  is  suggested  as  suitable  for 
table  use.  As  a  liquid  thickens,  the  boiling  point  is  raised;  a  ther- 
mometer, therefore,  affords  a  satisfactory  means  of  determining  when 
the  sirup  has  reached  a  density  of  70  per  cent  solids.  Water  at 
ordinary  pressure  or  at  sea  level  boils  at  212°  F.  (100°  C).  In  test- 
ing a  sirup  for  its  density  in  this  manner,  it  is  advisable  to  test  the 
accuracy  of  the  thermometer  by  placing  it  in  boiling  water  and  noting 
the  boiling  point  registered.  The  sirup  is  then  evaporated  until  the 
thermometer  registers  12  degrees  higher  than  this  point  (in  the  case 
of  the  centigrade  thermometer  6.5  degrees  higher).  Altitude  affects 
the  boiling  point  of  liquids.  For  every  500  feet  above  sea  level 
roughly  speaking,  the  boiling  point  is  lowered  1°  F.,  so  that  water 
at  a  point  2,000  feet  above  sea  level  would  boil  at  208°  F.  and 
finished  sirup  at  220°  F.  In  taking  the  temperature  one  must  be 
careful  not  to  permit  the  bulb  of  the  thermometer  to  touch  the 
bottom  or  sides  of  the  evaporating  vessel  or  to  be  exposed  abo.ve  the 
surface  of  the  sirup;  otherwise,  an  incorrect  reading  will  be  obtained 
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STORING  THE  SIRUP. 


The  sirup  should  be  stored  in  bottles,  jars,  or  cans  that  have  be 
cleaned  and  then  thoroughly  sterilized  with  boiling  water  or  wi 
steam.  The  sirup  should  be  placed  in  the  containers  while  boiling' 
hot  and  the  containers  sealed  at  once  in  an  air-tight  manner.  Other- 
wise, the  sirup  may  possibly  become  inoculated  with  the  micro- 
organisms that  produce  fermentation  and  molding,  and  '^ souring^'  oi 
molding  may  take  place. 
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YIELD  OF  smup. 

The  yield  of  sirup  obtained  from  the  slices  from  100  pounds  of 
l)t  (ts  varies  from  5  to  8  pints.  The  quantity  of  debris— crowns, 
green  portion,  and  peel — varies  from  40  to  50  per  cent,  and  conse- 
quently the  quantity  of  slices  from  100  pounds  varies  from  50  to  60 
pounds.  The  variation  in  the  yield  of  sirup  depends  upon  the  varia- 
tion in  the  percentage  of  sugar  in  the  beets,  which  ordinarily  runs 
from  12  to  20  per  cent,  also  upon  the  quantity  of  debris,  and  the 
losses  in  handling  the  extracts  and  in  skimming:  the  sirup. 

CHARACTER  OF  THE  SIRUP. 

Siru{)8  made  at  different  times  by  the  process  here  described  were 
of  a  light  to  dark-amber  color  and  were  free  from  the  unpleasant  odor 
and  flavor  which  have  frequently  been  found  in  sirups  produced  by 
direct  evaporation  of  the  extract,  without  the  preliminary  heating 
under  pressure,  and  which  have  usually  been  found  in  sirups  made 
from  untrimmed  and  unpeeled  beets.  Many  of  the  sirups  were  clear, 
others  somewhat  cloudy,  the  avenige  cloudiness  being  no  greater 
than  in  average  cane  or  sorghum  sirup.  Sirups  such  as  cane,  sor- 
ghum, and  maple,  possess  characteristic  flavors,  and  the  aftertaste 
of  any  one  of  them  may  be  disagreeable  to  a  person  who  is  accus- 
tomed to  any  other.  Beet  sirup  has  a  flavor  quite  distinct  from  any 
other  sirup,  the  first  taste  being  agreeable  and  very  sweet,  while 
the  aftertaste  is  faintly  similar  to  that  of  hoarhound,  and  expressions 
of  opinions  from  numerous  persons  indicate  that,  as  in  the  case  of 
other  sirups,  it  is  agreeable  to  some  people  and  not  agreeable  to 
others. 

The  average  of  the  total  solids  in  a  number  of  sirups  boiled 
to  223.7°  F.  (106.5°  C.)  was  70.29  per  cent.  The  average  percentage 
of  sucrose  was  63.20  and  of  invert  sugar  2.73;  or,  combming  the  two, 
the  average  percentage  of  total  sugar  in  the  sirup  was  65.93.  Sucrose 
is  the  same  as  the  ordinary  granulated  sugar  sold  in  grocery 
stores.  Invert  sugar,  which  is  produced  from  sucrose  through  cer- 
tain changes  that  take  place,  differs  in  its  chemical  characteristics 
from  sucrose  but  possesses  practically  equal  food  value. 

Beet  sirup  is  very  likely  to  crj^stallize  or  ''sugar  out,"  especially 
when  stored  in  a  cold  place,  the  crystals  of  sugar  usually  being  large 
and  having  the  appearance  of  rock-candy  crystals.  The  sinipy  part 
may  be  drained  off  and  used  in  the  ordinary  manner,  while  the  sugar 
1  may  be  used  for  sweetening.  Care  should  be  taken  when  using  it, 
'  because  it  dissolves  more  slowly  than  ordinary  granulated  sugar.  In 
the  case  of  a  sirup  containing  sucrose  and  invert  sugar,  the  tendency 
to  crystallize  decreases  as  the  proportion  of  invert  sugar  increases, 
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and  when  the  correct  proportion  of  invert  sugar  and  sucrose  has 
been  obtained  the  sirup  will  not  crystallize.  At  present,  processes 
for  controlling  the  proportions  of  invert  sugar  and  sucrose  are  en- 
tirely unsuitable  for  use  in  the  home  or  on  a  small  scale,  as, 
when  used,  they  necessitate  careful  use  of  special  reagents. 

USES  OF  BEET  SIRUP. 

The  principal  use  of  beet  sirup  is  as  a  table  sirup,  but  it  may  be 
used  for  all  purposes  for  which  other  sirups  are  used,  as  in  making 
candy  and  in  making  dark-colored  cake  and  sweet  bread.  It  may 
also  be  used  in  place  of  part  of  the  sugar  used  in  making  jams.  A 
pint  of  beet  sirup  containing  70  per  cent  of  total  solids  will  contain 
very  nearly  14^  ounces  of  sugar,  and  thus,  when  substituting  sirup 
for  sugar,  it  will  be  necessary  to  add  slightly  more  than  1  pint  for 
each  pound  of  sugar.  A  pint  of  sirup  will  also  contain  almost  one- 
half  pint  of  water,  and  when  it  is  used  in  making  cake  or  bread  less 
water  than  usual  should  be  added.  When  it  is  used  in  making  jams, 
longer  boiling  will  be  necessary,  in  order  to  evaporate  this  added 
water. 

The  process  as  here  described  is  intended  primarily  for  the  pro- 
duction of  beet  sirup  on  a  small  scale,  as  in  the  home.  It  is  not 
improbable,  however,  that  at  some  time  beet  sirup  may  be  produced 
profitably  on  a  factory  scale — utilizing  the  by-products  as  cattle- 
feeding  material — especially  in  certain  sections  of  the  West  admir- 
ably suited  for  the  production  of  beets,  but  situated  far  from  a  beet- 
sugar  factory  and  where  the  available  agricultural  land  is  insufficient 
to  support  a  sugar  factory. 
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^  His  GROWING  of  small  fruits  and  permanent 
•  r  vegetables  in  home  gardens  provides  a  greater 
varxety  of  food.  About  90  out  of  every  100  farms  in 
the '  United  States  have  upon  them  some  form  of  a 
home  garden  or  source  of  supply  of  fresh  vegetables. 
Many  of  these  gardens  include,  in  addition  to  the 
annual  vegetables,  small  fruits  and  certain  of  the 
perennial  or  more  or  less  permanent  vegetables. 

Thousands  of  city,  town,  and  village  gardens  also 
include  small  fruits,  asparagus,  rhubarb,  and  other 
permanent  crops. 

This  bulletin  gives  brief  instructions  for  the  plant- 
ing and  care  of  the  more  important  small  fruits  and 
perennial  vegetables.  More  complete  information 
may  be  found  in  the  special  bulletins  of  the  United 
States  Department  of  Agriculture  and  of  the  State 
Agricultural  Colleges  and  Experiment  Stations. 


Contribution  from  the  Bureau  of  Plant  Industry 

WM.  A.  TAYLOR,  Chief 
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PERENNIAL  GARDEN  CROPS. 

A  HOME  GARDEN  is  incomplete  unless  it  includes  some  of 
the  more  permanent  ve*retables  and  small  fruits  in  addition 
to  the  re^ilar  annual  vegetables  that  are  usually  planted.  A  bed  of 
asparagus,  several  hills  of  rhubarb,  a  few  plants  of  horse-radish, 
st niwl)erries,  raspberries,  blackberries,  dewberries,  I^gan  blackber- 
ries, grapes,  currants,  and  gooseberries,  according  to  locality  and 
available  space,  are  valuable  additions  to  the  home  garden.  All  of 
the  above  might  not  thrive  in  any  one  locality  or  on  one  type  of  soil, 
and  care  must  be  exercised  in  making  the  selection. 

The  products  of  the  small  fruits  and  the  permanent  vegetables 
of  the  garden  are  many  and  add  very  greatly  to  the  variety  of  food. 
Rhubarb  pie  and  sauce  have  just  the  right  tartness  and  flavor  that 
one  craves  during  the  first  days  of  spring.  Later  on,  when  straw- 
berries are  plentiful,  a  little  of  the  rhubarb  canned  with  the  straw- 
berries adds  the  most  delicious  flavor  and  tartness  to  the  berries. 
Currants  are  considered  one  of  the  most  desirable  fruits  for  jelly 
making,  and  when  thoroughly  ripened  they  make  an  excellent  sauce 
and  dessert,  especially  if  mixed  with  raspberries.  Jellies,  jams, 
and  marmalades  in  plenty  can  be  made  from  raspberries,  dewberries, 
and  blackberries,  to  say  nothing  of  the  juices  and  various  products 
that  may  be  made  from  grapes.  By  having  a  collection  of  the  differ- 
ent small  fruits  that  are  adapted  to  the  region  one  can  enjoy  a 
continuous  supply  of  good  things  to  eat  throughout  the  greater  part 
of  the  summer  and  in  addition  have  an  abundance  of  preserves  for 
winter  use. 
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There  should  be  a  great  revival  in  the  planting  of  small  fruits  and 
grapes  in  connection  with  home  gardens,  especially  in  sections  where 
home  orchards  are  dying  out  or  new  ones  are  not  being  planted. 
The  care  of  small  fruits  as  regards  spraying  and  other  requirements 
is  more  simple  than  that  of  the  orchard  fruits,  and  the  small  fruits 
can  be  grown  on  a  much  more  limited  space. 

When  space  is  available  a  section  of  the  garden  may  be  set  aside 
for  the  permanent  vegetables  and  the  small  fruits.  The  location  of 
these  permanent  crops,  however,  should  be  such  that  they  will  not 
interfere  with  the  plowing  of  the  garden  or  the  cultivation  of  the 
annual  vegetables.  In  no  case  should  the  small  fruits  be  crowded, 
it  being  best  to  plant  a  limited  number,  selecting  those  best  adapted 
to  the  region.  In  small  gardens  the  asparagus  bed  may  be  placed 
in  one  corner  or  in  an  offset  at  the  end  of  the  garden,  and  the  hills 
of  rhubarb  along  the  side  fence,  where  they  will  be  out  of  the  way 
of  general  cultivation.  Sometimes  the  rhubarb  or  asparagus  is 
arranged  in  a  sort  of  row  or  narrow  bed  across  the  front  of  the 
garden,  separating  the  garden  proper  from  the  lawn  at  the  rear 
of  the  house.  In  large  gardens  everything  should  be  planted  in 
straight  rows  in  order  to  facilitate  cultivation.  Blackberries  and 
dewberries  can  often  be  trained  upon  a  fence,  and  grapes  can  be 
grown  on  an  arbor  over  the  garden  walk. 

Climatic  and  soil  conditions  restrict  the  planting  of  some  of  the 
vegetables  and  a  number  of  the  small  fruits  to  prescribed  localities. 
For  example,  rhubarb  thrives  only  in  those  parts  of  the  country  where 
the  ground  freezes  to  a  depth  of  4  inches  or  more  during  the  winter. 

Generally  speaking,  raspberries  will  not  stand  very  hot  or  dry 
weather.  Blackberries  can  endure  hot  weather,  but  not  hot  drying 
winds.  Dewberries  are  grown  mostly  in  the  warmer  parts  of  the 
country.  In  very  cold  sections  the  plants  of  these  fruits  should 
receive  some  kind  of  winter  protection.  Logan  blackberries  are 
grown  mainly  in  the  Pacific  Coast  States.  Currants  and  gooseberries 
do  best  in  a  cool  climate,  but  can  stand  quite  warm  summers  if  they 
have  plenty  of  water.  It  is  not  permissible  to  plant  currants  and 
gooseberries  in  sections  where  the  white  pine  is  grown,  because  these 
plants  harbor  the  blister  rust,  which  is  destructive  to  white-pine  trees. 
There  are  varieties  of  grapes  for  every  section  where  any  other 
fruits  are  grown.    Strawberries  will  grow  practically  everywhere. 

PERENNIAL  VEGETABLES. 
ASPARAGUS. 

Plenty  of  asparagus  for  a  family  of  six  persons  can  be  grown  on 
a  plat  of  ground  no  larger  than  12  or  16  feet  square,  provided  the 
soil  is  well  enriched  and  the  plants  are  given  good  attention. 
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Success  with  aspara^^us  depends  larj^ely  upon  the  proper  prepara- 
tion and  phintin^  of  the  bed  and  upon  keeping  the  soil  in  which  the 
phmts  are  «xrown  in  a  high  state  of  fertility  by  frequent  applications 
of  fertilizer  or  manure.  In  view  of  the  fact  that  asparagus  plants 
are  long  lived,  producing  for  many  years,  the  bed  should  be  located 
where  it  will  interfere  as  little  as  possible  with  other  garden  opera- 
tions. Asparagus  requires  a  tyi)e  of  cultivation  different  from  that 
given  the  regular  vegetables,  in  that  only  the  surface  of  the  ground 
and  the  space  between  the  plants  can  be  worked. 

Asparagus  r(K>ts  go  deep  into  the  soil  for  their  supply  of  plant 
food  and  moisture,  and  for  that  reason  the  plants  should  be  set  only 
upon  land  that  is  broken  and  enriched  to  a  depth  of  at  least  18  inches. 
Before  setting  the  plants  the  upper  10  or  12  inches  of  soil  should  be 
dug  out  of  the  trench  and  then  about  3  inches  of  well-rotted  manure 
spaded  into  the  lower  strata  of  soil  to  a  fuither  depth  of  6  or  8  inches. 
The  trenches  should  be  3  feet 
apart  and  the  surface  soil  piled 
In  ridges  between  the  trenches. 
Then,  after  the  plants  are  set  and 
>lightly  covered,  the  remainder  of 
the  surface  soil  should  be  worked 
in  around  the  plants  as  they  grow. 
It  matters  very  little  as  to  the 
kind  of  manure,  so  it  is  reason- 
ably free  from  straw  or  other 
(oarse  material:  however,  a  par- 
tially rotted  mixture  of  cow  and 
liorse  manure  will  generally  give 
the  best  results.  Bone  meal,  at  the  rate  of  1  pound  to  4  yards  of 
trench,  should  be  mixed  with  the  upper  8  inches  of  soil. 

Asparagus  plants  are  started  from  seed;  but  one  or  two  years  are 
required  to  grow  the  plants,  and  it  is  usually  best  to  purchase  strong 
1-year-old  plants  from  some  nurseryman.  The  plants  or  crowns  are 
set  during  the  late  autumn  or  early  spring,  while  they  are  in  a  dor- 
mant condition.  They  should  be  set  18  inches  apart  in  the  trenches. 
The  crown  of  the  plant  should  be  4  to  5  inches  below  the  surface  and 
the  roots  well  spread  out,  as  shown  in  figure  1,  and  fine  soil  worked 
in  between  them.  The  plants  should  be  "  checked ;  "  i.  e.,  set  in  straight 
lines  in  both  directions,  so  that  they  may  be  easily  cultivated.  Do  not 
allow  the  plants  to  dry  out  before  setting  them. 

No  shoots  should  be  cut  from  the  plants  before  the  third  spring 
after  setting  the  bed,  and  even  then  cutting  should  continue  for  only 
a  short  period.  After  the  third  year  the  bed  may  be  cut  for  the  full 
season  of  five  or  six  weeks.  The  bed  should  reach  its  maximum  pro- 
duction about  the  seventh  year  and,  if  properly  cared  for,  continue 
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— Asparagus  crowns  or  plants  being 
set  In  a  trench. 
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in  prime  condition  for  8  or  9  years.  Cases  are  known  where  aspara- 
gus beds  have  been  in  use  for  more  than  30  years  and  still  f^ave  excel- 
lent results. 

VARIETIES. 

There  are  four  or  five  varieties  of  asparagus  in  general  use,  the 
Palmetto,  Conover's  Colossal,  and  Argenteuil  being  among  those  most 
planted  in  the  past.  Recently  two  new  varieties,  known  as  Washing- 
ton and  Martha  Washington,  both  of  extreme  vigor  and  disease  re- 
sistance, have  been  introduced.  Much  depends  upon  getting  good, 
strong  plants,  and  it  pays  to  obtain  a  larger  number  than  is  actually 
needed  and  then  discard  all  the  weaker  ones. 

CULTIVATION. 

The  asparagus  bed  should  be  given  clean  cultivation  from  the  very 
start  and  a  vigorous  growth  encouraged.  After  the  bed  has  reached 
its  third  year  and  the  cutting  of  the  young  shoots  has  begun,  the 
bed  should  be  kept  free  from  weeds  by  hand  weeding  until  the  end 
of  the  cutting  period,  then  given  a  thorough  renovating  with  the 
hoe  and  the  shoots  allowed  to  develop  tops.  A  top-dressing  of  about 
2  inches  of  rotted  manure  and  a  very  little  commercial  fertilizer 
should  be  given  at  the  close  of  the  cutting  period.  It  should  be 
borne  in  mind  that  during  the  summer  the  plants  store  food  in  their 
roots  with  which  to  produce  the  spring  crop  of  succulent  shoots, 
and  it  is  essential  that  they  have  plenty  of  plant  food  to  build 
upon.  Weeds  and  grass  may  be  smothered  during  the  latter  part 
of  the  season  by  mulching  the  bed  with  coarse  manure. 

Late  in  the  summer  or  early  autumn,  when  the  asparagus  tops 
begin  to  turn  yellow  and  die,  the  tops  can  be  cut  off  just  above  the 
ground  and  removed.  This  will  give  an  opportunity  for  thoroughly 
renovating  the  bed  and  getting  rid  of  all  weeds  or  grass  and  will 
check  rust.  In  the  South,  Bermuda  grass  is  very  difficult  to  control 
if  it  ever  gets  started  in  the  asparagus  bed. 

INSECTS. 

The  asparagus  beetle  may  greatly  injure  the  growth  of  the  plants 
during  the  late  spring  and  summer  months.  The  eggs  of  this  insect  are 
laid  in  clusters  on  the  young  shoots,  and  these  soon  hatch  into  small 
dark-colored  grubs  that  feed  upon  the  tender  growth.  To  destroy 
the  grubs  dust  the  plants  while  the  dew  is  upon  them  with  Paris 
green  mixed  with  four  or  five  times  its  volume  of  air-slaked  lime. 
Another  remedy  is  to  spray  the  plants  with  a  solution  consisting  of 
10  level  teaspoonfuls  of  the  paste  form  of  lead  arsenate  in  1  gallon 
of  water.  In  preparing  this  spray  care  must  be  taken  to  mix  the 
poison  thoroughly  with  the  water ;  also  to  apply  it  in  the  form  of  a 
fine  spray,  so  that  all  parts  of  the  plants  will  be  covered, 
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USES  OF  ASPARAGUS. 

The  young,  tender  shoots  of  asparagus,  as  they  spring  from  the 
crowns  and  appear  at  the  surface  during  the  early  spring,  are  the 
parts  used.  (See  fig.  2.)  Shoots  should  be  cut  every  day  during 
the  season  of  rapid  growth,  and  none  should  be  allowed  to  remain 
to  develop  tops,  as  a  crown  will  stop  producing  new  shoots  as  soon 
as  tops  have  been  allowed  to  giow 
on  it. 

Tse  a  sharp  chisel-shaped  knife 
t<^)  cut  the  shoots  lielow  the  sur- 
face. The  shoots  should  be  cut 
while  crisp  and  tender,  before  the 
bud  or  tip  begins  to  unfold.  If  it 
is  desired  to  have  blanched  aspar- 
agus, 2  or  3  inches  of  loose  soil 
may  bi»  heaped  over  the  hills; 
then  the  shoots  may  be  cut  4  or  5 
inches  below  the  surface  just  as 
soon  as  the  tips  break  through. 

One  method  of  preparing  as- 
paragus for  the  table  is  first  to 
peel  the  lower  part  of  the  shoots, 
then  boil  until  tender  in  water  to 
which  a  little  salt  has  been  added. 
Next  drain  and  serve  with  drawn 
butter.  Another  method  is  to  cut 
the  asparagus  into  short  lengths 
and  boil  until  tender;  then  add 
cream  and  serve  on  toast. 

Any  surplus  asparagus  tips 
not  wanted  for  immediate  use 
may  be  canned. 

RHUBARB. 


Fig. 


2. — Washington   asparagus   in    proper 
condition  for  use. 


Rhubard,  sometimes  called  pie- 
plant, is  not  adapted  to  the  South- 
ern States,  but  only  to  that  part  of  the  country  having  a  moderate 
rainfall  and  where  the  ground  freezes  to  a  depth  of  4  inches  or  more 
during  the  winter.  Everybody  in  the  regions  where  it  can  be  grown 
is  familiar  with  rhubarb  as  it  appears  in  bunches  upon  the  markets 
during  the  spring.  It  is  scarcely  necessary  to  mention  that  the  leaf 
stem  is  the  part  used  and  that  the  way  to  use  it  is  in  pies  or,  better,  in 
the  form  of  sauce.  Ehubarb  possesses  fine  dietetic  qualities  and  acts 
as  a  natural  spring  tonic. 
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The  same  cultural  directions  given  for  asparagus  will  serve  for 
rhubarb,  except  that  only  five  or  six  hills  (fig.  3)  will  be  needed  to 
supply  the  average  family,  and  the  hills  should  be  spaced  much  far 
ther  apart  than  for  asparagus.  The  variety  known  as  Linnseus  is 
most  commonly  grown.  As  a  rule,  a  few  hills  of  rhubarb  are  planted 
along  the  garden  fence,  where  it  will  be  out  of  the  way. 

The  usual  method  of  starting  the  plants  is  to  obtain  pieces  of  root 
from  established  hills  and  simply  set  them  in  soil  that  has  been 
deeply  spaded  and  heavily  manured.  The  hills  should  be  at  least 
4  feet  apart  and  the  roots  set  3  or  4  inches  below  the  surface.  The 
hills  should  be  fertilized  each  year,  the  same  as  for  asparagus.  No 
stems  should  be  pulled  from  the  hills  until  the  second  year,  and 
comparatively  few  should  be  pulled  before  the  third  season.     The 


"  Fig.  3. — A  jjood  hill  of  rhubarb. 

hills  of  rhubarb  should  be  divided  and  reset  in  about  seven  years,  oi 
they  will  become  too  thick  and  produce  slender  stems. 

The  stems  of  the  rhubarb  leaves  are  frequently  stung  by  an  insect : 
however,  this  does  not  often  occur  until  after  the  spring  season,  and 
very  little  harm  results.  Rhubarb  is  also  troubled  with  one  or  twc 
diseases,  but  up  to  the  present  these  have  not  interfered  to  any  extent 
with  the  growing  of  rhubarb  in  the  home  garden. 

HORSE-RADISH. 

Grated  horse-radish  is  a  very  desirable  condiment  during  the  wintei 
months,  and  it  is  always  best  when  fresh.  A  few  hills  of  horse-radisi 
(fig.  4)  planted  in  an  out-of-the-way  place  in  the  garden  will  sup 
ply  the  table.  The  plants  are  easily  started  from  pieces  of  older  rootj 
about  the  size  of  a  lead  pencil,  or  a  little  larger,  and  6  or  8  inches  ir 
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A. — Horse  radish,   first  BoaHon   from  cut- 

tiUi^H. 


lengtli.  When  the  horse-riulish  is  ihig  in  the  autumn,  the  slender  roots 
are  removed,  stored  in  a  Ik)x  of  moist  sand,  and  buried  outdoors 
(P  kept  in  a  cool  cellar  until  spring.  The  large  roots  intended  for  use 
can  he  kept  in  the  same  manner.  Before  the  root  cuttings  are  planted, 
the  ^r()un<l  should  be  spaded  to  a  depth  of  about  12  inches  and  plenty 
of  well-rotted  manure  or  a  little  fertilizer  worked  into  the  soil.  A 
trench  4  or  5  inches  deep  is 
opened  with  a  hoe,  and  the  root 
cuttings  are  placed  at  an  angle, 
with  their  tops  near  the  surface 
of  the  ground.  Each  root  cut- 
ting will  sprout  in  several 
places  and  form  a  numl^er  of 
tops.  After  these  are  well  es- 
tablished, the  soil  should  be 
carefully  removed  by  hand 
from  around  the  cuttings,  and 
nil  but  one  good  heart  near  the 
top  of  the  cutting  removed. 
The  earth  should  then  he  re- 
placed around  the  root  and 
(hawn  up  well  aljout  this  re- 
maining top  to  support  it.  If  the  ground  is  rich  the  roots  will  be  ready 
for  use  the  following  autumn.  As  a  rule  the  plants  in  the  home  garden 
0  not  reset  each  year,  but  simply  allowed  to  grow  in  a  great  cluster 
and  the  roots  removed  as  needed  for  use.  This  method,  however,  does 
not  give  as  large  or  as  tender  roots  as  where  the  plants  are  set  each  year. 
Horse-radish  is  like  asparagus  in  that  it  requires  rich  soil  and  plenty 
(»f  moisture.    It  will  not  grow  well  on  land  that  is  poorly  drained. 

SMALL  FRUITS. 

RASPBERRIES. 

There  are  three  types  of  raspberries  according  to  color  of  fruit, 
the  red,  the  black,  and  the  purple.  The  red  type  differs  from  the 
others  in  its  habit  of  growth  and  in  its  method  of  forming  new 
plants.  The  canes  of  the  red  type  do  not  usually  branch  much, 
but  the  black  and  purple  varieties  branch  considerably,  especially 
if  the  tips  are  pinched  out  of  the  young  shoots  when  they  are  2J  to  3 
feet  high.     (Fig.  5.) 

The  red  type. — The  red  type  is  propagated  by  suckers,  that  is, 
new  shoots  coming  from  underground  rootstocks.  Each  shoot  and 
its  attached  piece  of  root  make  a  new  plant.  Some  good  varieties 
are  the  Cuthbert.  Loudon,  Marlboro,  and  Eanere  {St.  Regis).  The 
Ranere  bears  an  early  summer  crop  closely  following  strawberries, 
and  if  the  new  shoots  are  not  cut  back  in  the  summer  or  fall  it  bears  a 
late  fall  crop  also. 
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The  black  and  purple  types. — The  black  and  purple  types  are 
propagated  by  the  tips  of  the  branches  touching  the  ground  and 
forming  roots.  This  is  done  in  the  late  fall.  To  get  a  new  plant, 
cut  the  rooted  branch  a  few  inches  above  the  ground  and  dig  out 
the  rooted  part.  Among  the  good  black  varieties  are  the  Cumber- 
land, Grregg,  Farmer  (Plum  Farmer) ,  and  Kansas. 

For  home  use  the  purple  varieties  are  very  desirable,  because  the 
plants  are  extremely  vigorous  and  productive  and  the  fruits  are 
large,  juicy,  and  of  good  quality.  The  berries  are  dull  purple  and 
rather  unattractive  in  color,  and  are  not  always  popular  on  the  mar- 
ket unless  they  are  well  known.  There  are  five  good  varieties,  Car- 
dinal, Columbian,  Haymaker,  Royal,  and  Shaffer. 


Fig.  5. — Raspberries  grown  in  a  home  fruit  garden. 
PLANTING  RASPBERRIES. 

Trim  the  long  roots  back  to  about  6  inches  and  cut  off  the  broken 
ends  of  short  roots.  Dig  holes  or  plow  furrows  deep  enough  and 
wide  enough  to  take  in  the  roots  without  crowding,  set  the  plants  an 
inch  or  two  deeper  than  they  were  before  being  dug,  and  fill  in  and 
tramp  down  the  earth  until  the  hole  is  filled.  Cut  the  tops  back  to 
1  inch  or  less  to  remove  any  stem  disease  present. 

Set  the  plants  3  feet  apart  in  the  row  and  have  the  rows  6  to  8 
feet  apart. 

PRUNING  RASPBERRIES. 

During  the  first  year  no  pruning  is  necessary  unless  a  very  heavy 
growth  is  made,  and  then  only  the  growing  tips  of  the  black  and 
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..urple  varit'ti' s  will  ikhmI  to  l»e  ciil  or  iMiichtHl  off  when  they  reach  a 
height  of  2  or  3  feet.  These  new  canes  of  the  first  year  ought  to 
l>car  fruit  the  second  year.  Only  the  1-year-okl  canes  bear  fruit,  and 
since  these  die  after  producing  one  crop,  they,  and  also  all  weak 
<1  loots,  should  be  cut  out  as  soon  as  possible  after  the  crop  is  gathered 

)  as  to  let  all  the  strength  of  the  plants  go  into  growing  strong  new 
-ijt)ots  for  next  year's  fruiting.  Cut  the  tips  off  the  new  shoots  of 
the  black  and  purple  varieties  when  they  are  about  2  or  2J  feet  high, 
and  they  will  branch  and  l)ecome  stocky.  In  the  spring  cut  the  side 
branches  back  to  10  or  12  inches  and  the  tops  to  about  4  feet  if  they 
are  taller  than  that,  and  take  out  all  weak  shoot's.  Leave  from  five  to 
ciirbt  sh(X)ts  to  each  plant.  If  the  old  canes  were  not  taken  out  after 
fruiting,  get  them  out  early  in  the  spring  before  growth  begins. 

The  red  varieties  do  not  need  as  much  pruning  as  the  others. 
(  ut  out  all  fruiting  c  anes  after  the  crop  is  gathered,  and  if  the  new 
slioots  grow  5  or  6  feet  high  cut  back  the  tops  to  about  4  feet  in  the 
following  spring  l)efore  growth  starts.    If  a  great  many  new  shoots 

)me  up,  pull  out  all  but  those  needed  for  the  row. 

TRAINING   HASPBERRIES. 

Either  drive  a  stake  by  each  plant  and  tie  the  shoots  to  it  or  build  a 
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re  trellis  to  support  the  shoots.  The  trellis  may  be  made  of  one 
row  of  posts  3  feet  high,  with  cross  arms  perhaps  2  feet  long  nailed 
(o  the  tops  and  a  No.  10  galvanized  wire  run  lengthwise  along  each 
side  of  the  row,  fastened  near  each  end  of  the  cross  arm,  or  by  setting 
a  row  of  |K)Sts  the  sjime  height  along  each  side  of  the  row  and  fasten- 
ing tlie  wires  to  the  tojis  of  the  j)osts. 

CULTIVATING  RASPBERRIES. 

Apply  a  dressing  of  manure  each  spring  if  the  ground  is  not  rich 
enough  to  cause  a  vigorous  growth,  and  give  raspberries  good  cul- 
tivation throughout  the  season.  After  good  cultivation  for  a  year 
or  two  the  ground  may  be  permanently  mulched  with  waste  hay, 
straw,  or  vegetable  rubbish  to  take  the  place  of  cultivating  and 
weeding. 

CLEANING   UP   OLD    RASPBERRY   PATCHES. 

If  the  berry  patch  has  been  running  wild,  but  is  worth  saving,  cut 
out  all  the  dead  and  weak  canes  and  plow  and  cultivate  the  spaces 
between  the  rows.  If  the  plants  are  thick  in  the  row,  dig  out  enough 
so  those  of  the  black  and  purple  varieties  left  will  be  about  2  or  2| 
feet  apart  with  five  to  eight  canes  per  plant.  Plants  of  the  red 
varieties  may  be  left  a  foot  or  more  apart  in  a  kind  of  double  row. 
Prune  these,  as  mentioned  in  another  paragraph,  and  build  a  wire 
trellis,  if  this  seems  necessary. 


12 


Farmers*  Bulletin  12^2. 


WINTER   PROTECTION. 

In  very  cold  sections,  especially  Avhere  there  are  cold,  dry  winter 
winds,  it  is  necessary  to  give  all  berry  bushes  some  protection.  This 
is  best  done  by  gently  bending  down  the  plants  all  one  way  lengthwise 
of  the  row  and  coverinof  them  with  a  few  inches  of  earth.  In  larjre 
patches  this  may  be  done  by  plowing  a  furrow  over  the  row  from 
each  side  and  then  finishing  the  covering  with  a  shovel  if  necessary. 
In  the  spring  uncover  the  plants  and  straighten  up  the  canes. 

BLACKBERRIES. 

New  plants  of  blackberries  grow  as  suckers  from  the  roots  just 
like  red  raspberries  or  from  pieces  of  roots  3  to  4  inches  long  planted 


Fig.  6. — Blackberries  the  second  season  after  planting, 

2  or  3  inches  deep  in  the  spring.  The  planting,  pruning,  cultivating, 
mulching,  trellising,  winter  protection,  and  general  care  of  black- 
berries is  the  same  in  all  respects  as  for  black  and  purple  raspberries. 
Set  the  plants  3  feet  apart  in  rows  6  to  8  feet  apart.  Keep  the  suckers 
pulled  or  dug  out  and  leave  only  five  to  eight  of  the  strongest  canes 
on  each  plant.  Some  good  varieties  are  Mercereau,  Agawam,  Blow- 
ers, and  Eldorado.     (Fig.  6.) 

LOGAN  BLACKBERRIES  (LOGANBERRIES). 

The  Logan  blackberry  is  a  trailing  type  which  resembles  the  dew- 
berry in  its  habits  of  growth  and  in  forming  ncAV  plants  by  the  tips 
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of  tilt'  caiu's  seiuiiii*::  roots  into  the  ground.  It  is  ii  very  strong  thrower, 
sometimes  producing  canes  20  feet  or  more  long. 

rhis  berry  should  be  planted  only  in  the  mild  sections  of  the  Pacific 
(  Kist  States.  It  will  not  survive  cold  winters  and  does  not  seem  able 
[•>  aihipt  itself  to  conditions  away  from  the  Pacific  coast. 

I'\)r  garden  use,  set  the  plants  in  the  spring  6  feet  apart  in  rows 
(J  or  H  feet  apart.  I^t  the  new  canes  trail  over  the  ground  the  first 
year.  During  the  second  spring,  either  drive  a  strong  stake  by  each 
plant,  wrap  tlie  canes  around  it  and  tie  with  soft  twine  in  three  places 
or  build  a  trellis  with  two  or  three  wires  and  tie  the  canes  to  the  wires. 

After  the  fruit  is  picked,  cut  out  the  old  canes  and  tie  up  the  new 
niu's.  If  the  new  canes  grow  too  long,  cut  them  back  to  any  desired 
I(  ip-^tli.    (livr  tlu'  same  trcncral  care  recjuired  by  blackberries. 

DEWBERRIES. 

I)ewl)erries  are  similar  to  blackberries  in  most  respects  except  that 

I  lit'  canes  creep  along  the  ground  and  form  new  plants  by  rooting  at 

I I  u'  tips.  Set  the  plants  3  feet  apart  in  rows  5  or  6  feet  apart,  or  5  feet 
;i  part  in  rows  5  feet  apart  if  cultivation  is  to  be  given  lK)th  ways. 

Set  out  the  plants  in  early  spring  and  give  good  cultivation 
throughout  the  season.  Let  the  canes  lie  on  the  ground  the  fii"st  year. 
Drive  a  stake  5  or  6  feet  long  at  each  hill  the  next  spring  or  build  a 
1  or  2  wire  trellis  to  support  the  canes.  If  stakes  are  used,  wrap  the 
canes  once  or  twice  around  them  and  tie  in  two  or  three  places  with 
soft  twine.    If  a  wire  trellis  is  used,  tie  the  canes  along  the  wires. 

Dewberries  are  pruned  much  like  other  berries.  Cut  out  the  old 
canes  after  fruiting  and  clip  back  the  new  growth  if  the  canes  grow 
longer  than  5  or  6  feet.  Leave  about  six  canes  on  each  plant.  In  the 
cold  parts  of  the  country  the  canes  must  be  laid  down  and  covered 
with  earth,  straw,  or  other  material  for  winter  protection.  This  pro- 
tection is  removed  in  the  spring,  and  the  canes  are  then  tied  to  the 
stakes  or  wire  trellis. 

CURRANTS. 

Do  not  try  to  grow  currants  in  sections  where  the  white  pine 
flourishes,  because  a  very  destructive  disease  of  this  pine  lives  and 
thrives  on  these  bushes. 

PROPAGATION    OF    CURRANTS. 

Currants  are  propagated  by  cuttings  or  by  rooted  shoots  from  well- 
established  plants.  Cuttings,  8  or  10  inches  long,  of  well-ripened 
twigs  are  taken  in  the  fall  and  planted  up  to  the  top  bud  in  well- 
prepared  soil,  or  they  may  be  tied  in  bundles  and  kept  slightly  moist 
in  sand  in  a  cold  place  until  spring  and  then  planted. 
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VARIETIES    OF    CURRANTS. 

Currants  come  in  three  colors — red,  white,  and  black.  The  black 
ones  have  a  rather  strong  characteristic  flavor  which  many  people  do 
not  like.  The  red  fruit  is  most  popular,  although  the  white  is  just 
as  good.  Four  good  red  varieties  are  Fay,  Red  Cross,  Perfection,  and 
Pomona.  The  White  (xrape  is  a  good  white  variety  and  Champion 
{Black  Champion)  a  good  black  variety. 

PLANTING,    PRUNING,   AND   CULTIVATING   CURRANTS. 

For  home  use  a  few  bushes,  such  as  the  one  shown  in  figure  7,  are 
sufficient.    Set  the  red  and  white  varieties  4  or  5  feet  apart  and  the 

black  ones  6  to  8  feet  apart. 
Very  little  pruning  is  needed 
until  the  shoots  begin  to  crowd ; 
then  cut  out  the  weak  and  oldest 
ones  and  cut  back  any.  long, 
straggling  growths.  Leave  8 
or  10  strong  shoots  to  each 
plant.  Currants  are  usually 
planted  along  one  side  of  the 
garden  and  are  then  neglected. 
They  ought  to  be  given  good 
cultivation  and  manure  or  fer- 
tilizer, as  mentioned  for  rasp- 
berries. They  will  endure 
shade  if  they  must,  but  full 
sunlight  is  desirable. 

GOOSEBERRIES. 

Gooseberries  are  propagated 
by  cuttings  or  rooted  shoots, 
like  currants,  and  also  by 
mound  layering,  but  they 
should  not  be  planted  in  sections  where  the  white  pine  flourishes,  as 
they,  like  currants,  are  hosts  to  a  very  destructive  disease  of  that  tree. 
In  mound  layering  the  tops  are  cut  off  in  the  early  spring,  leaving  stubs 
4  or  5  inches  long.  Many  new  shoots  will  grow  from  these  stubs,  and 
when  they  are  hardening  a  little  in  early  summer  cover  the  lower  4  or  5 
inches  of  these  shoots  with  a  mound  of  earth.  Each  shoot  will  then 
send  out  roots,  thus  forming  an  independent  plant.  The  earth  is  taken 
away  in  the  fall  and  the  young  rooted  plants  cut  off  and  either  planted 
or  kept  slightly  moist  in  earth  or  moss  in  a  cool  place  until  spring. 
Gooseberries  need  the  same  care  and  cultivation  as  currants,  but 
should  be  planted  6  feet  apart.  The  English  varieties  bear  large  to 
very  large  fruits,  but  they  do  not  always  succeed  well,  on  account  of 


Fig.  7.- 


-Currant   plant,   two   years  after  set- 
ting. 


Permanent  Fruit  and  Vegetable  Gardens. 


15 


niiKlew,  so  it  is  usually  best  to  plant  the  smaller  American  varie- 
ties, such  as  Downinor,  Houghton,  Josselyn,  Poorman,  and  Van 
Meet.    The  Industry  is  a  good  English  variety. 

STRAWBERRIES. 

strawberries  are  so  easily  handled  and  require  so  little  room  that 
1 1  only  one  of  the  small  fruits  can  be  grown  they  should  be  the  one 
>t  Iccted.  New  plants  may  be  purchased  at  small  cost  from  a  nursery- 
man, or  perhaps  may  be  obtained  free  from  a  neighbor. 


Fig.  8. — Hill  of  everbearing  strawberries. 


SYSTEMS    OF    CULTURE. 


The  strawberry  plant  may  be  grown  in  hills  or  in  narrow  or  wide 
matted  rows.  For  very  small  areas,  plants  set  in  hills  close  together, 
as  shown  in  figure  8,  will  no  doubt  produce  the  most  and  largest 
fruit,  but  will  require  more  care  than  matted  rows.  For  hill  grow- 
ing, set  the  plants  1  foot  apart  in  the  row  and  have  the  rows  just 
far  enough  apart  to  cultivate  easily,  say  from  2  to  3  feet;  or  set 
two  rows  a  foot  apart  in  double  rows  and  have  a  space  of  2  or  3 
feet  between  the  double  rows.  Keep  all  runners  cut  off  and  give 
good  cultivation,  so  as  to  make  extra  strong  plants.  Some  of  the 
choicest  varieties  for  hill  culture  are  the  Marshall  and  Chesapeake 
of  the  single-crop  kind  and  the  Superb  and  Progressive  of  the 
everbearing  varieties.  The  everbearing  varieties  will  no  doubt  be 
most  satisfactorv  for  hill  culture. 
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To  start  matted  rows,  set  the  plants  18  inches  apart  in  rows  from 

3  to  4  feet  apart.  For  a  narrow  matted  row,  as  shown  in  figure  9, 
train  the  first  runners  along  the  row,  covering  about  a  foot  in 
width,  and  cut  off  all  later  runners.  From  four  to  six  new  plants 
from  each  plant  set  will  make  a  narrow  row.  For  wide  matted 
rows,  save  enough  new  plants  to  make  the  row  2  feet  wide,  or  more, 
as  desired.    Do  not  let  the  plants  crowd  each  other;  have  them  3  or 

4  inches  apart. 
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Fig.  9. — Strawberries  growing  in  matted  rows. 
SETTING  THE  PLANTS. 

Set  the  strawberry  plants  early  in  the  spring,  if  possible,  so  they 
will  get  the  benefit  of  spring  rains  and  make  a  strong  early  growth. 
Trim  off  the  dead  leaves  and  all  but  one  or  two  of  the  live  ones  and 
cut  the  roots  to  about  4  or  5  inches  long.  Spread  the  roots  somewhat 
and  set  the  plants  just  as  deep  in  the  soil  as  they  were  before  they 
were  dug.  Be  especially  careful  not  to  set  them  deeper  and  not  to  get 
earth  over  the  growing  crowns,  for  this  will  probably  kill  the  plants. 

The  newly  formed  plants  are  sometimes  set  with  success  in  sum- 
mer or  early  fall  if  they  are  given  special  care  and  watering.  If 
they  can  be  taken  up  with  balls  of  earth  on  their  roots,  transplanting 
ought  to  be  successful.  Young  plants  grown  in  pots  may  be  trans- 
planted with  perfect  success.  To  grow  these  potted  plants,  use  2-inch 
plant  pots  filled  with  soil  well  packed  down,  and  sink  a  pot  in  the 
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ground  l)eneath  eacli  new  runner  plant,  so  it  will  send  its  roots  into 
the  soil  in  the  pot.  Transplant  these  to  the  garden  whenever  they 
are  well  rooted.  To  get  a  plant  out  of  the  pot,  hold  it  upside  down 
antl  tap  one  side  of  the  rim  gently  on  w(X)d  to  loosen  the  earth  from 
tlie  pot  and  cause  it  to  come  out  unbroken.  Water  the  plants  as 
-<)(>n  as  set  and  whenever  necessary  later. 

CULTIVATING  AND   MULCHING. 

(five  newly  set  strawberries  frequent  cultivation  and  hoeing  during 
the  entire  seas(m  to  keep  down  the  weeds  and  make  strong  plants 
for  fruiting  the  next  year.  Pick  off  all  blossom  buds  which  appear 
(  xccpt  in  the  case  of  fall-bearing  varieties,  on  which  some  blossoms 
may  Ikj  left  after  August  1  to  fruit  in  the  fall.  When  the  ground 
1 1  cezes  cover  the  plants  or  the  entire  l)ed  with  about  2  inches  of  straw 
ni-  other  vegetable  matter  free  from  weed  seeds.  Coarse  strawy  ma- 
nure, with  the  fine  portions  shaken  out,  is  e.xcellent  for  this  purpose. 
I  lie  object  of  this  winter  covering  is  to  keep  the  ground  from  freez- 
ing and  thawing  with  each  change  in  temi)erature,  because  this  freez- 
ing and  thawing  will  slowly  lift  the  plants  out  of  the  ground.  When 
Lirowth  starts,  rake  the  covering  off  the  plants  and  leave  it  between 
the  rows. 

In  the  spring  when  the  plants  begin  to  blossom  spread  nitrate  of 
'(la  along  each  side  of  the  row,  using  1  pound  to  80  feet  of  row. 
I  f  the  ground  has  not  been  mulched,  cultivate  and  then  mulch  with 
\('getable  matter  between  the  rows,  so  as  to  conserve  the  moisture 
from  the  spring  rains.  Work  the  mulch  around  the  plants,  to  pro- 
t( ct  the  fniit  from  dirt. 

CARE    AFTER    FRUITING. 

If  the  bed  is  to  be  saved  for  another  year,  rake  off  the  mulch  as  soon 
as  the  crop  is  gathered,  and  hoe  or  pull  out  the  older  plants,  leaving 
only  enough  of  the  younger  ones  to  send  out  runners  to  make  a  new 
narrow  or  wide  matted  row,  as  desired.  If  the  leaves  on  the  plants 
left  are  spotted  with  disease,  cut  or  mow  them  off  and  burn  them. 
A  pound  of  nitrate  of  soda  per  square  rod  of  ground  scattered 
around  the  plants  will  start  a  vigorous  growth.  Put  this  on  when  the 
plants  are  dry,  for  it  will  injure  any  damp  parts  of  the  plants  it 
touches.  Handled  in  this  way  a  bed  may  be  kept  for  several  years, 
because  the  new  plants  of  one  year  are  saved  for  fruiting  the  next. 

Old  beds  may  be  cleaned  up,  as  just  mentioned,  by  hoeing  or 
plowing  the  spaces  between  rows  and  leaving  the  youngest  plants  in 
the  row. 

VARIETIES    OF   STRAWBERRIES. 

There  are  several  varieties  of  strawberries  w^hich  bear  a  spring 
crop  and  more  or  less  of  a  late  summer  and  fall  crop.     These  are 


18  Farmers'  Bulletin  12^2. 

called  everbearing  or  fall-bearing  varieties  and  are  very  desirable 
for  the  home  garden.  To  have  a  big  fall  crop,  set  the  plants  in  the 
spring,  cultivate  well,  and  pick  off  all  blossoms  every  few  days  until 
late  July  or  August.  These  will  bear  fruit  up  to  the  time  of  quite 
heavy  frosts  and  will  bear  again  in  the  spring,  after  which  they  may 
be  discarded.  Set  new  plants  of  the  everbearing  varieties  each  spring 
for  the  fall  crop  of  fruit,  because  these  give  better  results  than  plants 
in  the  old  bed.  The  Superb  and  Progressive  are  good  fall-bearing 
varieties. 

Of  the  single-crop  varieties  the  Klondike  is  the  one  almost  uni- 
versally grown  in  the  Southern  States,  where  it  covers  a  long  season. 
In  the  Northern  States  the  season  of  any  one  variety  is  rather  short, 
so  the  home  garden  should  contain  an  early,  a  medium,  and  a  late 
fruiting  variety.  The  following  are  among  the  good  varieties  and 
are  arranged  according  to  season:  Premier,  Early  Jersey,  Ozark, 
Dunlap,  Bubach,  Parsons,  Marshall,  Chesapeake,  and  Gandy.  All 
these  varieties,  except  the  Bubach,  have  perfect  blossoms. 

PERFECT   AND    IMPERFECT    BLOSSOMS. 

Strawberry  blossoms  are  of  two  kinds.  One  kind  is  called  "  per- 
fect," "  staminate,"  or  "  male,"  and  the  other  kind  "  imperfect," 
"  pistillate,"  or  "  female."  Some  varieties  have  perfect  blossoms  and 
other  varieties  have  imperfect  blossoms.  Those  with  perfect  blos- 
soms produce  pollen  which  will  fertilize  both  perfect  and  imper- 
fect blossoms  and  cause  them  to  bear  fruit.  The  varieties  with  im- 
perfect blossoms  can  not  set  fruit  without  receiving  pollen  from  per- 
fect blossoms. 

Do  not  plant  varieties  having  imperfect  blossoms  without  also 
planting  at  least  one  perfect-blossom  variety  to  pollinate  them.  One 
row  with  perfect  blossoms  will  pollinate  four  rows  with  imperfect 
blossoms. 

The  nurserymen's  catalogues  and  State  agricultural  experiment  sta- 
tion bulletins  always  specify  whether  a  variety  has  perfect  or  im- 
perfect blossoms. 

GRAPES. 
PROPAGATING  VINES. 

Grapes  are  usually  propagated  by  cuttings  of  the  last  year's 
growth  of  canes;  these  are  made  in  late  fall  or  early  spring  and 
should  be  two  or  three  buds  long.  Keep  them  in  slightly  moist  sand 
in  a  cool  place  until  they  are  planted.  Dig  a  trench  about  10  or  12 
inches  deep  and  set  the  cuttings  4  inches  apart  either  straight  or 
slanting  in  the  trench  and  fill  in  and  pack  down  the  soil  around 
them.  Give  good  cultivation  and  water  if  necessary  during  the 
season.  Dig  these  when  1  or  2  years  old  for  planting  in  the  garden. 
If  plants  must  be  bought,  get  those  2  years  old,  if  possible. 
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PRUNING    VINES    BEFORE    PLANTING. 

Cut  oil'  all  the  top  except  one  stub  with  two  or  three  buds  and 
trim  the  roots  to  about  4  or  5  inches  long. 

PLANTING  THE  VINES. 

Set  the  vines  10  feet  apart  in  the  row,  and  if  there  are  two  or  more 
rows,  have  them  10  feet  apart  to  give  room  for  cultivating  and  spray- 
ing. Dig  the  holes  a  foot  or  more  deep  and  about  15  inches  across. 
Hold  the  vine  in  position  and  fill  in  and  pack  the  soil  around  the 
roots,  setting  the  plant  just  as  deep  as  it  was  before  it  was  dug. 

(iraixnines  may  be  planted  along  the  garden  fence  and  trained  on 
the  fence,  if  desired.  They  may  be  trained  on  supports  along  build- 
ings, if  placed  where  they  will  be  shaded  not  more  than  a  few  houns 
each  day.  They  may  also  be  trained  over  the  top  of  sheds,  ash 
houses,  or  garages. 

Currants,  gcwseberries,  or  strawberries  may  be  grown  between  the 
lows  of  grapes,  if  desired.  Strawberries  may  be  grown  in  the  row 
!•(  iween  the  grapevines  when  the  Munson  system  of  training  is  used. 

CULTIVATION. 

Keep  the  groimd  well  cultivated  and  all  weeds  killed.    As  soon  as 
'  the  M)il  is  dry  enough  after  heavy  rains,  stir  it  with  a  cultivator 
or  hoe. 

PRUNING    YOUNG    VINES. 

During  the  first  year,  let  the  new  canes  trail  over  the  ground  at 
will.  The  canes  which  make  a  strong  enough  growth  are  to  be  saved, 
I  one  cane  to  the  plant,  to  form  the  trunk  canes.  Early  the  next 
spring  cut  the  tops  off  the  trunk  canes,  from  30  to  54  inches  high, 
depending  upon  the  system  of  training  to  be  used.  Also  cut  off  the 
side  branches,  if  there  are  any  on  these  trunk  canes.  Drive  a  stake 
into  the  ground  by  each  plant  and  tie  the  trunk  cane  to  it.  During 
the  second  year  the  fruiting  arms  will  grow  from  the  trunk  cane. 

If  the  plants  make  onh^  a  small  growth  the  first  year,  cut  off  all 
the  top  except  one  stub  of  two  or  three  buds  the  next  spring ;  let  the 
strongest  bud  grow  into  a  trunk  cane,  and  handle  as  mentioned  in 
the  paragraph  above. 

Decide  upon  the  kind  of  trellis  wanted  and  build  it  before  the 
third  year's  growth  begins. 

PRUNING  FRUITING  VINES. 

I  Prune  fruiting  vines  in  the  late  fall  or  early  spring.  There  are  two 
methods  of  pruning  fruiting  vines,  the  renewal  and  the  spur  sys- 
tems. In  renewal  pruning  all  the  previous  year's  growth  is  cut  off 
except  the  two  or  four  canes  to  be  saved  for  the  fruiting  arms.    In 
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Pig.  10. — A  pruned  and  unpruned  vine  at 
different  ages,  showing  the  method  of 
pruning  by  the  renewal  system :  A, 
Beginning  qf  the  second  year ;  B,  be- 
ginning of  the  third  year ;  C,  begin- 
ning of  the  fourth  year  ;  D,  the  same 
vine  as  above  at  the  end  of  the  fourth 
season's  growth.  At  the  beginning  of 
the  fifth  and  succeeding  seasons  it  is 
cut  back  the  same  as  C  by  cutting 
away  old  wood  and  renewing  the 
growth  by  leaving  new  canes. 


the  two-arm  system  the  best  arm 
nearest  the  trunk  on  each  side  is 
left,  and  in  the  four-arm  system 
two  high  and  two  low  arms  are  left 
in  the  same  way. 

In  spur  pruning,  the  fruiting 
arms  are  left  year  after  year,  and 
the  previous  year's  shoots  on  these 
arms  are  cut  back  to  spurs  of  one 
or  two  buds.  There  may  be  either 
two  or  four  arms,  as  in  renewal 
i:)runing. 

Either  renewal  or  spur  pruning 
may  be  done  with  the  different  sys- 
tems of  training.  The  renewal 
method  has  the  advantage,  in  that 
no  old  wood  except  the  trunk  cane 
is  left. 

SYSTEMS   OF  TRAINING. 

Of  the  many  systems  of  training 
grapevines,  only  four  of  the  best 
will  be  described  here.  Usually 
only  two  or  four  fruiting  canes  or 
arms  are  left  to  bear  the  crop  of 
fruit. 

High  renewal  system. — In  t 
high  renewal  system  two  fruiti 
arms  are  allowed  to  grow  low  on 
the  trunk  cane,  and  they  are  tied 
to  the  lower  wire  (fig.  10).  These 
arms  are  renewed  each  year  b 
saving  the  best  arm  nearest  t 
trunk  on  each  side  and  cutting  o 
the  old  arms  and  all  other  growt 
The  arms  saved  are  cut  back 
8  or  10  buds,  and  this  renews  the 
bearing  wood  every  year.  When 
the  new  shoots  from  the  bearing 
arms  are  long  enough,  they  are  tied 
to  the  upper  wire  for  support. 

Horizontal-arm    spur   system. —  i 
The  horizontal- arm  spur  system  is 
like  the  one  just  described,  except 
that   the   two    fruitinij:    arms    are 


4 


Permanent  Fruit  and  Vegetable  Gardens. 


21 


left  year  after  year  and  the  shoots  on  them  are  cut  back  every 
spring  to  spurs  with  one  or  two  buds  (fig.  10).  'Jhe  new  shoots 
are  tied  to  the  upper  wire  for  support. 

Four-arm  renewal  system. — In  the  four-arm  renewal  system  four 
fruiting  anus  are  left,  two  on  the  lower  and  two  on  the  upper  wire. 
These  are  pruned  and  renewed  exactly  as  described  under  the  high 
renewal  system  above,  but  the  new  shoots  are  usually  not  tied;  they 
grow  naturally  without  support.  This  is  a  good  system  for  stfong- 
growing  varieties. 

Modified  Munson  system. — The  modified  Munson  system  is  one  of 
the  l>ost  for  both  productiveness  and  ease  of  handling  the  vines.    The 


Fio.  11. — Grapevines  iraiiu-d  by  the  iiiodifled  Munson  system. 

trunk  cane  reaches  to  the  wire  about  54  inches  above  the  ground  and 
has  two  fruiting  arms,  one  tied  to  the  wire  in  each  direction  (fig.  11). 
As  the  new  shoots  grow  they  droop  over  the  supporting  wires  at  the 
ends  of  the  crossbars.  The  fruit  is  easily  and  quickly  sprayed  and 
gathered  when  trained  by  this  system. 

THE    GRAPE    TRELLIS. 

The  ordinary  trellis  is  built  of  No.  10  or  12  galvanized  wires 
stapled  to  strong  posts  set  securely  5  feet  or  more  out  of  the  ground 
and  spaced  16  to  20  feet  apart.  If  two  wires  are  used,  place  them 
30  and  56  inches  above  the  ground.  If  three  wires  are  used,  place  them 
24,  40,  and  56  inches  above  the  ground. 
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The  modified  Munson  system  of  training  grapes  is  fine  for  home 
use.  At  the  top  of  posts  5  feet  high  crossbars  2  feet  long  are  nailed. 
Two  wires  extend  lengthwise  of  the  row,  one  being  stapled  on  each 
side  along  the  ends  of  the  crossbars.  The  third  wire  is  either  stapled 
to  the  posts  or  run  through  holes  bored  through  them  G  inches  be- 
low the  top  of  the  posts.  The  fruiting  arms  are  tied  along  this  lower 
wire,  and  the  new  growing  shoots  droop  gracefully  over  the  other 
wires,  which  support  them  without  any  tying. 

If  the  garden  is  large  enough  for  it  a  grape  arbor  will  be  a  pleas- 
ing addition  to  the  permanent  garden.    Or  it  may  lead  from  the  house 
to  the  garden.    The  grape  arbor  is  usually  8  feet  or  more  wide  and  as 
long  as  desired.    Strong  posts  9  or  10  feet  long  are  set  securely  2  or  3 
feet  deep  and  10  or  12  feet  apart.    Either  wires  or  1  by  2  inch  wooden 
strips  are  nailed  along  the  outside  of  each  row  of  posts  at  30,  48.  and 
66  inches  above  the  ground.    If  the  top  of  the  trellis  is  to  be  flat,  nail 
2  by  4  wooden  crosspieces  to  opposite  posts  and  fasten  wires  or  1  by  2 
inch  wooden  strips  15  inches  apart  lengthwise  of  the  arbor.    If  the 
top  is  to  be  of  even-span  roof  shape,  nail  2  by  4  inch  wooden  plates 
on  the  top  of  each  row  of  posts  and  fit  rafters  to  these ;  fit  them  directly  I 
over  the  tops  of  the  posts.    Fasten  wooden  strips  or  wires  15  inches] 
apart  to  the  rafters  lengthwise  of  the  arbor.    In  a  very  large  garden  i 
an  arbor  or  a  pavilion  of  summerhouse  type  may  be  made  the  central ' 
feature. 
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How  To  Do  It 

DO  YOU  want  practical '  suggestions  on  how  to 
build  a  silo,  a  hog  house,  a  poultry  house,  a  potato- 
storage  house,  or  how  to  make  a  fireless  cooker  or 
other  farm  home  convenience?  Are  you  seeking 
ideas  on  how  to  prepare  vegetables  for  the  table,  how 
to  care  for  food  in  the  home,  how  to  bake  bread  and 
cake  and  other  appetizing  foods  in  an  efficient  and 
economical  manner?  Is  there  some  practical  ques- 
tion about  your  corn  or  wheat  or  cotton  or  other 
crops,  or  about  your  poultry  or  live  stock,  to  which 
you  are  seeking  an  answer?  The  answers  to  thou- 
sands of  such  questions  and  practical  suggestions 
for  doing  thousands  of  things  about  the  farm  and 
home  are  contained  in  over  500  Farmers'  Bulletins, 
which  can  be  obtained  upon  application  to  the  Divi- 
sion of  Publications,  United  States  Department  of 
Agriculture,  Washington,  D.  C. 


WASHINGTON  :  GOVERNMENT  PRINTING  OFFICE   :  li 
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'T'HE  PRIMARY  PURPOSE  of  irrigation  is  to  main- 
tain an  adequate  amount  of  moisture  in  the  soil 
around  the  roots  of  plants,  and  this  can  only  be  done 
by  an  efficient  method  of  application.  Crop  yields 
in  irrigation  farming  depend  for  the  most  part  on 
the  uniform  distribution  at  the  right  time  of  the 
proper  amount  of  water  to  the  soil.  The  border 
method  of  irrigation  described  in  this  bulletin,  while 
but  one  of  several  methods  followed  in  Western 
States,  is  well  adapted  to  a  variety  of  soils  and  crops 
and  is  growing  rapidly  in  public  favor. 
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THE  BORDER  METHOD  of  irrigation  consists  essentially  in 
the  division  of  the  field  to  be  irrigated  into  a  series  of  strips,^ 
lands,  or  beds,  as  they  are  variously  termed,  by  low,  flat  levees  ex- 
tending usually  in  the  direction  of  the  steepest  slope.  Sufficient 
water  is  then  turned  into  the  upper  end  of  each  strip  and  this  water 
moves  down  the  slojje  in  a  thin  sheet,  moistening  the  soil  to  a  given 
depth  as  it  advances  toward  the  lower  end. 

ADAPTING  METHODS   TO   LOCAL  CONDITIONS. 

Crops  are  irrigated  in  various  ways.  About  a  dozen  methods  of 
applying  water  in  irrigation  have  been  more  or  less  generally  used  in 
this  country'.  This  diversity  is  due  to  the  varied  conditions  and  re- 
quirements found  not  only  in  widely  separated  localities,  but  also 
on  farms  of  the  same  locality.  In  deciding  upon  a  method  of  irriga- 
tion, it  is  necessary  to  consider  the  amount  of  seasonal  rainfall,  the 
slope  and  general  character  of  the  ground  surface,  the  amount  of  the 
water  supply  and  how  it  is  delivered,  the  kind  of  crop  to  be  grown 
and  the  likelihood  of  a  rotation  of  crops,  and  the  porosity  or  im- 
peiviousness  of  the  soil  and  subsoil.  To  these  are  usually  added 
questions  pertaining  to  cost,  economy,  and  the  permanency  of  the 
work  to  be  done. 


^  In  an  effort  to  standardize  terms,  the  word  "  strip 


has  been  used  in  this  publication. 
3 
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Sometimes  a  single  requirement  will  outweigh  all  others.  This 
holds  true  in  a  measure  in  the  irrigation  of  truck  crops  in  the  Atlantic 
Coast  States  and  throughout  the  humid  region  generally,  where  the 
spray  method  of  irrigation  is  the  most  common.  By  means  of  par- 
allel lines  of  overhead  pipes,  in  which  small  nozzles  are  inserted  at 
regular  intervals,  it  is  possible  to  apply  very  small  amounts  of  water 
during  dry  spells  without  incurring  the  risk  of  putting  on  too  much 
prior  to  a  heavy  rain  or  of  damaging  the  truck  crops  by  runnin<r 
water  between  the  rows.  Similarly  in  the  irrigation  of  rice  in  the 
Gulf  States  the  contour  check  with  its  modifications  may  be  said  to 
be  the  standard  method.  In  western  practice  certain  crops,  such  as 
potatoes,  sugar  beets,  and  corn,  are  planted  in  rows  and  cultivated, 
and  for  such  crops  the  furrow  method  is  preferable.  Except,  how- 
ever, in  the  few  general  cases  cited,  the  farmer  may  choose  among 
several  ways  of  preparing  land  and  applying  water,  and  it  is  not 
always  easy  to  make  a  wise  selection.  Few  farmers  possess  the  req- 
uisite knowledge  to  make  a  choice,  and  instead  of  calling  in  assist- 
ance, they  merely  imitate  what  their  neighbors  have  done,  though  it 
may  not  be  the  best  for  their  needs.  So  common  is  this  latter  prac- 
tice that  one  frequently  finds  large  areas,  made  up  of  farms  which 
differ  widely  in  their  physical  condition,  all  irrigated  in  the  sa: 
way. 

CONDITIONS  THAT  FAVOR  THE  BORDER  METHOD. 
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A  smooth,  regular  surface  having  a  slope  in  one  direction  of  abo 
2.5  inches  to  the  hundred  feet  may  be  regarded  as  ideal  for  the  border 
method  of  irrigation.  It  is  possible  to  make  borders  on  slopes  1  inch 
or  less  to  the  hundred  feet  and  on  steeper  slopes  up  to  2  feet  and 
more  per  hundred  feet.  Cases  might  be  cited  where  borders  have 
been  used  on  slopes  as  great  as  TJ  feet  to  the  hundred  feet,  but 
extra  care  must  then  be  taken  to  prevent  soil  and  crop  erosion. 

The  amount  of  water  which  can  be  turned  into  the  strip  depends 
on  the  size  of  each  strip,  its  slope,  and  other  conditions.  In  narrow, 
short  strips  the  head  used  may  be  reduced  to  half  a  cubic  foot  per 
second  or  from  20  to  25  miner's  inches,  and  in  wide,  long  strips  10 
cubic  feet  per  second  may  be  none  too  large.  A  large  volume  ofi 
water  can  not  be  handled  successfully  on  steep  slopes,  but  it  is  alwaysj 
possible  to  divide  a  head  between  two  or  more  compartments. 

The  kind  of  crop  to  be  grown  must  usually  be  considered  in  con-l 
nection  with  the  rotation  of  crops.  It  seldom  pays  to  prepare  ai 
field  for  the  border  method  for  one  crop.  Since  this  method  is  well! 
adapted  to  the  irrigation  of  alfalfa,  clover,  and  other  forage  crop?  ' 
and  also  of  all  grains,  the  forage  crops  may  be  rotated  with  th* 
grains  without  modifying  the  method.  It  is  also  possible  to  irrigate 
potatoes,  sugar  beets,  and  other  rowed  and  cultivated  crops  by  mak: 
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in^  a  slight  change  in  the  borders,  so  that  the  latitude  as  regards 
rotation  is  rather  wide. 

The  most  favorable  soil  for  borders  is  a  free-working  loam  several 
feet  deep,  underlain  by  a  more  or  less  impervious  subsoil.  As  the 
sheet  of  water  flows  down  each  strij),  the  pervious  top  soil  is  readily 
moistened  and  the  tighter  soil  beneath  prevents  the  waste  of  water 
by  deep  percolation.  Borders  are  also  very  generally  used  where 
the  subsoil  as  well  as  the  top  layer  of  soil  is  porous,  not  because  such 
formations  are  the  most  favorable  but  liecause  no  other  method  will 
do  as  well. 

The  cost  of  preparing  land  for  the  border  method  is  low  as  com- 
pared with  that  required  for  most  other  methods  if  the  physical 
conditions  are  favorable.  Besides,  it  is  usually  feasible  to  obtain  a 
fair  crop  at  small  cost  by  the  use  of  temporary  borders,  and  after 
thi>  crop  is  harvested,  the  making  of  permanent  borders  may  be 
undertaken  without  undoing  much  of  the  previous  season's  work. 

PREPARATION  OF  PERMANENT  BORDERS. 

The  chief  preliminary  operations  in  the  border  method  consist  in 
making  the  necessary-  surveys  and  in  laying  out  the  borders  in  ac- 
cordance with  the  requirements  of  the  farm  and  the  physical  condi- 
tions. Closely  related  to  these  preliminary  steps  are  the  location 
of  supply  ditches  or  pipes  and  the  main  laterals,  and  the  determina- 
tion of  their  capacity.  These  in  turn  bring  up  the  subject  of  water 
supply,  its  delivery  in  rotation  periods,  and  the  various  structures, 
?iK'h  as  gates,  checks,  siphons,  and  drops,  required  for  its  proper 
(•ntrol.  Then  follow  the  building  of  border  levees,  the  preparation 
of  the  ground  surface  between  borders,  and  the  disposal  of  any  waste 
water  which  may  occur.  These  features  will  be  considered  in  the 
Drder  given. 

SURVEYS. 

In  the  subdivision  of  large  areas  of  land  such  as  townships,  the 
ustomary  practice  of  having  square  units  containing  640  acres  and 
IGO  acres  respectively  possesses  advantages  oyer  irregular  surveys. 
3n  the  other  hand  a  rigid  adherence  to  square  and  rectangular  tracts 
n  laying  out  a  farm  for  irrigation  frequently  places  a  handicap  on 
he  undertaking  during  its  formative  stage  which  no  future  modifi- 
•ations  can  well  rectify.  The  reason  for  this  is  that  for  such  farms 
he  water  supply  is  of  first  importance  and  the  shape  and  boundaries 
^  )f  the  farm  should  conform  to  the  water  channels  as  well  as  to  the 
onfiguration  of  the  land  surface,  quality  of  soil,  and  other  con- 
iderations. 

The  State  Land  Settlement  Board  of  California  has  adopted  with 
atisfactory  results  the  logical  plan  of  subdividing  land  for  State 
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colonies  in  conformity  to  the  topography.  In  the  plat  of  the  Durham 
colony  located  in  the  Sacramento  Valley  of  California,  an  outline  of 
which  is  shown  in  figure  1,  the  original  land  lines  were  seldom  used 
as  farm  boundaries,  but  new  ones  were  established  more  in  accordance 
with  the  canal  system,  the  character  of  the  soil,  and  the  productivity 
and  value  of  the  land.  Where  the  soil  is  fertile  and  deep,  the  hold- 
ings are  relatively  small  and  were  sold  to  settlers  at  $200  to  $225  an 
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Fig.  1. 


-Outline  of  farm  lots,  and  laborer's  allotments  on  the  Durham  Land  Settlement 
Colony  at  Durham. 


acre ;  on  heavier  and  less  desirable  soil  the  price  ran  from  $75  to  $180 
per  acre  in  larger  lots,  and  some  of  the  shallow  land,  fit  only  for 
grazing,  was  sold  in  still  larger  lots  for  as  low  as  $10  per  acre. 

Figure  2  is  an  enlarged  sketch  of  farm  lot  No.  74  of  the  Durham 
colony,  showing  6-inch  contours  and  two  natural  ravines.  Figure  3 
shows  the  same  lot,  together  with  the  size  and  direction  of  the  bor- 
ders and  the  necessary  supply  ditches  and  drains. 
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Fig.  2. — Farm  lot  No.  74  enlarged,  •howini;  contours  of  Ihc  Durham  colony. 


Fig.  3. — Farm  lot  No.  74  showing  size  and  direction  of  borders  and  the  necessary  supply 
ditches  and  draws  of  the  Dnrham  colony. 
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In  laying  out  farm  systems  of  irrigation  for  any  method  of  water 
application,  contour  surveys  should  first  be  made,  especially  if  the 
surface  is  at  all  uneven  or  irregular.  Such  contours  can  readily  be 
located  and  mapped  by  dividing  the  field  into  squares  of  100  feet 
along  the  side  and  taking  an  elevation  at  each  of  the  corners.  The 
benefits  to  be  gained  by  contour  surveys  in  locating  and  building  farm 
ditches  and  borders,  as  a  rule,  far  exceed  the  cost  of  such  work.  Be- 
sides, with  the  aid  of  such  surveys  the  direction  and  size  of  the  bor- 
der;s  and  the  feed  ditches  or  pipes  can  be  sketched  and  staked  out  in 
the  field  in  conformity  to  them. 

SUPPLY  DITCHES  AND  PIPES. 

The  location  of  the  ditches  or  pipes  which  supply  water  to  borders 
is  fixed  by  the  survey.  Their  capacity  is  gauged  principally  by  the 
quantity  of  water  which  can  be  obtained  from  the  canal  system. 


Fig.  4. 


DITCH  No.  4 
'ross  sections  of  typical  supply  ditches. 


Canal  companies  and  other  irrigation  agencies  differ  widely  in 
ways  of  delivering  water.  Quantities  delivered  vary  from  less  tha: 
1  second-foot  to  more  than  10  second-feet,  and  times  of  delivery  fro 
a  continuous  stream  to  rotation  periods  of  45-day  intervals.  Sin 
the  conditions  which  govern  the  delivery  of  water  from  any  on 
system  can  seldom  be  modified  by  the  water  user,  he  is  obliged  to 
adapt  the  capacity  of  his  supply  ditches  and  borders  to  the  quantity 
of  water  which  can  be  obtained  from  the  canal  system  at  any  one  time. 

Four  types  of  supply  ditches  are  show^n  in  figure  4.  The  form  of 
these,  in  each  case,  is  fixed  somewhat  arbitrarily,  since  the  cross- 
section  depends  upon  the  kind  of  implement  used  in  their  con- 
struction. 

Table  1  gives  the  mean  velocity  and  carrying  capacity  of  each  of 
these  typical  supply  ditches  when  running  full,  on  a  number  of  dif- 
ferent grades. 


Hi 

i 
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Ditch  No.  1:  Bottom  width,  16  inches;  depth,  6  inches. 

Crude. 

Mean 

Carrying  capacity. 

Inchos 
pt«r  T'ul. 

Fwt 
ppr  Ii« 

Feet 

Cubic 
feet 

HCCQDd. 

Miners'  inches. 

pressure. 

Under 

4-inch 

pro-s-ure. 

'a 
2H 

0. 126 
.252 
.379 
.505 
.631 
.768 
.884 
1.008 
1.26 

G.C5 
13.30 
20.00 
2f  J.  G.5 

3:1.  ;J0 

40.05 
46.70 
53.50 
66.60 

0.  80        0.  83 
1.17         1.22 
1.41         1.46 

1.  61         1.  67 
1.  80         1.  87 

1.  99         2.  07 
2. 17         2.  26 

2.  32         2.  41 
2.  60         2.  70 

33 
49 
68 
67 
75 
83 
90 
96 
108 

41 

61 

73 

84 

94 

lai 

113 

120 

135 

Ditch  No.  2: 

Bottom  width,  2  feet;  depth,  9  inches;  side    ' 

slope,  U  to  1. 

1 

H 

0.12C 

6.05 

1.14 

2.67 

107 

133 

H 

.252 

13.30 

1.61 

3.77 

150 

187 

H 

.379 

20.00 

1.99 

4.65 

186 

232 

1 

.505 

26.65 

2.30 

5.38 

215 

209 

\y^ 

.631 

33.30 

2  57 

6.02 

241 

1501 

\y^ 

.768 

40.  a5 

2.82 

6.60 

264 

330 

\X4 

.88-1 

46.70 

3.04 

7.12 

285 

350 

2 

1.008 

53.30 

3.24 

7.58 

308 

379 

2H 

L200 

66.60 

3.60 

8.43 

367 

422 

Ditch  No.  3 

Bottom  width.  3  feet;  depth,  1  foot; 

side 

slope,  2  to  1. 

H 

0.126 

6.G5 

1.43 

7.15 

286 

357 

H 

.252 

13.30 

2.03 

10.  15 

406 

508 

H 

.379 

20.00 

2.52 

12.  GO 

504 

630 

1 

.505 

26.65 

2.89 

14.45 

578 

722 

m 

.631 

33.30 

3.22 

16.10 

644 

805 

IH 

.758 

40.05 

3.54 

17.  70 

708 

885 

1^ 

.884 

46.70 

3.84 

19.20 

768 

9G0 

2 

1.008 

53.30 

4.13 

20.65 

826 

1.  0:>,2 

2'A 

1.260 

60.60 

4.G2 

23.10 

924 

1,155 

Ditch  No.  4:  Bottom  width,  4  feet;  depth.  1  foot  G 

inches; 

side  slope, 

2  to  1. 

Va. 

0.126 

6.65 

1.96 

20.6 

824 

1,030 

Vi 

.252 

13.30 

2.84 

29.8 

1,192 

1,490 

H 

.379 

20.00 

3.43 

36.1 

1,443 

1,  805 

1 

.505 

26.65 

3.95 

41.5 

1,660 

2,075 

1/4 

.631 

33.30 

4.42 

46.4 

1,  856 

2,320 

13^ 

.758 

40.05 

4  85 

51.0 

2,040 

2,  550 

IH 

.884 

46.70 

5.25 

55.2 

2.210 

2,760 

2 

1.008 

53.30 

5.63 

59.2 

2,367 

2.900 

23^ 

1.260 

66.60 

6.32 

66.4 

2,655 

3,320 

r544°— 22- 
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Farm  ditches  built  in  porous  soil  are  wasteful  of  water  because  of 
the  large  percentage  of  the  flow  which  is  absorbed  by  the  porous 
material.  To  prevent  this  loss  and  improve  in'  other  ways  on 
methods  of  distributing  and  controlling  water,  pipes  are  beginning 
to  take  the  place  of  earthen  ditches.  The  kinds  of  pipes  most  com 
monly  used  for  this  purpose  are  concrete  and  a  combination  of  woo^ 
and  steel  known  as  machine-banded  pipe.  Table  2  ^  gives  the  carryi 
capacity  of  concrete  pipes  of  average  construction  ranging  from  6 
30  inches  in  diameter  and  under  eight  different  falls  or  grades.  The 
discharges  are  given  in  miner's  inches  under  a  4-inch  pressure,  but 
may  readily  be  converted  into  second-feet  by  dividing  each  by  5 
or  into  gallons  per  minute  by  multiplying  each  by  9. 

Table  2. — Carrying  capacities  of  concrete  pipe  in  miner^s  inches  computed  to  the  near 

5  7nin£r^s  inchest 


I 


Diam- 

Fall (feet  rer  100  feet)- 

eter 

0.1 

0.2 

0.3 

0.4                   0.5 

1.0 

2.5 

5.0       ! 

of  pipe. 

1 

! 

Carrying  capacity  of  pip 

e. 

Miner's 

Miner's 

Miner's 

Miner's 

Miner's 

Miner's 

Miner's 

Miner's 

inches. 

inches. 

inches. 

inches. 

inches. 

inches. 

inches. 

inches. 

6 

10 

10 

15 

20 

20 

30 

45' 

60 

8 

20 

25 

35 

40 

45 

60 

85 

140 

10 

35 

50 

60 

70 

80 

110 

180 

250 

12 

60 

80 

110 

115 

120 

180 

275 

14 

86 

120 

150 

170 

200 

275 

400 

16 

120 

170 

210 

235 

275 

400 

600 

18 

160 

230 

285 

330 

450 

550 

825 



20 

225 

310 

380 

435 

500 

700 

1,100 

22 

275 

400 

485 

525 

625 

900 

1,400 

24 
30 

350 
650 

500 
900 

620 
1,100 

710 
1,275 

800 
1,425 

1,150 

1  One  miner's  inch  is  here  equivalent  to  the  one-fiftieth  part  of  a  second-foot  and  is  nearly  equal 
gallons  per  minute. 

BORDER  STRUCTURES. 

The  most  common  structures  in  border  irrigation  are  the  heac 
gates  to  control  the  water  entering  each  division  or  strip.    These  ai 
made  of  lumber  or  concrete  or  a  combination  of  the  two.    They  mt 
also  be  metal  gates  inserted  in  pipes.    As  in  the  case  of  supply 
head  ditches,  the  capacity  of  the  headgates  varies  from  1  to  over 
second-feet,  and  it  is  customary  to  design  each  of  such  a  size  that 
can  transmit  the  entire  flow  of  the  head  ditch  or  pipe.     Figure 
shows  a  standard  single-wing  headgate  of  wood,  which  may  be  bull 
in  three  different  sizes,  from  1  to  8  second-feet  capacity,  as  outlined 
in  the  table  of  dimensions.    Figure  6  shows  a  set  of  larger  gates  of 
the  double  wing  type,  ranging  in  capacity  from  3  to  over  10  second- 


2  From  Department  of  Agriculture  Bulletin  852. 
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DESIONCO    FOR 
HEADS  OF 

A 

B 

c 

D 

E 

LUMBER 
TH\CKNt53 

Icfs  -  2cfs 

8'-cr 

2-0' 

3-0' 

I'-O' 

2-6" 

1" 

2cf5-  5cfa 

9'-cr 

s'-e' 

3-0' 

2'-or 

3-0' 

\'/l 

5cU-  8cfs 

lo'-o- 

3'-er 

4'-0' 

2'-0' 

5'-0' 

I'/z 

Fio.  S. — Standard  Hingle-wiog  wooden  head  gate. 


DESIGNED  FOR 
HEADS  OF 

A 

B 

c 

D 

E 

F 

6 

3c£s-6c.fs 

9'-0" 

3'- 6" 

3-0" 

2-0" 

3-0" 

3-0" 

2-0" 

6cfs  -lOcfa 

12- O" 

4'-0' 

4-0' 

2-0' 

4-0' 

4*-0'' 

2'- 6' 

JOcls-ANDUP 

!4'-0' 

4'-or' 

5-0" 

2-0" 

4-6' 

4-6" 

2'.^' 

FiQ.  6. — Standard  double-wing  wooden  head  gate. 
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feet.^    The  latter  are  used  for  the  larger  heads  and  in  light,  porous 
soils  subject  to  erosion. 

Because  of  the  short  life  of  untreated  lumber  when  in  contact  with 
earth,  border  headgates  built  of  concrete  are  being  used  on  a  number 
of  canal  systems.  The  design  of  lumber  forms  for  one  of  this  type 
is  shown  in  figure  7.  Owing  to  the  simplicity  of  this  design  and  the 
ease  with  which  it  can  be  installed,  the  cost  does  not  much  exceed 
that  of  wood.  Another  form  of  border  gate,  also  of  concrete,  intro- 
duced recently  on  the  irrigation  system  of  the  Turlock  district  of 
California,  is  shown  in  figure  8. 


J -7^'       


/;f.///«  24-'3rr,p  / 


Detail  of  Sill  Form 

Fig.  7. — Design  of  standard  forms  for  concrete  head  gates. 

When  water  is  conveyed  to  borders  through  pipes,  it  is  distributed 
to  the  head  of  each  strip  through  short  stands  resting  on  the  top  of  the 
feed  pipe  or  on  the  top  of  short  branch  lines.  In  case  concrete  pipe  is 
used,  the  valve  which  controls  the  water  is  inserted  in  the  top  of  the 
concrete  stand  as  indicated  in  figure  9.  To  reduce  the  number  of 
valves  and  thereby  lessen  the  cost,  one  valve  may  feed  several  strips 
in  turn  by  means  of  a  portable  hydrant  which  is  fastened  to  the  stand 
and  the  requisite  number  of  joints  of  galvanized  steel  surface  pipe. 
A  section  of  the  portable  hydrant  having  a  connection  for  the  sur- 
face pipe  and  the  manner  in  which  several  strips  may  be  watered 
from  one  valve  are  shown  in  figure  10.  A  similar  valve  attached  to 
a  steel  riveted  pipe  is  shown  in  figure  11.  

8  The  author  is  indebted  to  Prof.  S.  H.  Beckett,  of  the  University  of  California,  for  i\>fi 
designs  of  border  or  headgates  shown  in  figures  5,  6,  and  7. 
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^^'he^  a  check  in  the  head  ditch  is  needed  to  permit  the  full  head  to 
enter  any  one  Ixjrtler  jrate,  the  canvas  dam  is  about  the  cheapest  and 
simplest  device  that  can  be  used.  It  is  advisable  to  have  two  such 
dams  in  order  that  one  may  be  placed  in  the  ditch  at  the  proper  dis- 


Defv//  of  Weir  Guide 

\   FiQ.  8. — Outline  of  concrete  gate  and  wooden   flasbboard  as  used  on   the  Turlock    Irri- 
gation District,  California. 

tance  below  the  one  in  use,  before  the  latter  is  removed.  Even  with 
this  help,  the  labor  involved  in  shifting  the  dams  from  place  to  place 
and  the  disagreeable  nature  of  the  task  lead  farmers  to  adopt  when- 


FiG.  9. — Metal  valve  inserted  in  concrete  stand,  and  portable  hood. 

ever  possible  more  permanent  and  less  laborious  methods.  For  this 
reason,  checks  of  wood  or  concrete  with  openings  controlled  by  gates 
or  flashboards  are  becoming  more  common.    One  of  these,  made  of 
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concrete,  with  lumber  flashboards,  designed  by  R.  V.  Meikle,  chief 
engineer  of  the  Turlock  irrigation  district,  is  shown  in  figure  12.  If 
lumber  throughout  is  preferred,  such  check  gates  may  take  the  form 
of  the  double-wing  border  gate  shown  in  figure  6. 


Sen^/ce    Pipe 


Valve  Stand 


Porf-ab/e  Hydranf- 

FiG.  10. — Portable  hydrant  attached  to  valve  shown  in  figure  9,  service  pipe,  surface  pii 

and  border. 


It  is  often  necessary  to  divide  the  supply  ditch  into  two  or  more 
parts  by  the  use  of  a  division  box.  One  of  these  made  of  concrete  is 
shown  in  figure  13.    It  was  designed  and  built  by  Milo  B.  Williams, 
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of  the  Bureau  of  Public  Roads,  assisted  by  J.  R.  Jahn  of  the  Cali- 
fornia T^and  Settlement  Board,  for  the  land  settlement  colony  at 
Durham,  Calif. 

When  a  supply  ditch  or  other  farm  lateral  crosses  a  stream,  ravine, 
or  other  depression,  a  wooden  flume  on  trt^stles  has  been  the  most 
commonly  used  structure.  However,  on  account  of  the  recent  in- 
crease in  the  price  of  lumber  and  the  likelihood  of  the  early  decay  of 
wood,  the  use  of  pipes  for  this  purpose,  especially  concrete  pipes, 
has  lately  been  rather  extensive.  Concrete  and  metal  pipes  are  also 
being  more  frequently  used  for  road  crossings,  in  the  form  of  culverts. 


Fig.  11. — Valve  for  distributing  water  attached  to  a  riveted  steel  pipe. 


In  case  the  water  flows  through  a  culvert  of  this  kind  on  grade,  all 
that  is  necessary,  apart  from  the  pipe  itself,  is  suitable  protection 
at  the  inlet  and  outlet  ends  to  prevent  the  soil  around  the  culvert 
from  washing  away.  This  may  be  prevented  by  throwing  up  em- 
bankments of  earth  or  of  mixed  earth  and  gravel,  properly  puddled 
and  packed,  at  each  end  of  the  pipe,  or  else  by  building  head  walls  of 
concrete  encircling  each  end  of  the  culvert.  If  the  bed  of  the  ditch 
happens  to  be  above  the  roadway  the  concrete  walls  are  replaced  by 
concrete  boxes,  one  of  which  serves  as  an  inlet  and  the  other  as  an 
outlet. 
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In  other  cases  a  road  culvert  may  be  combined  with  a  check  dro] 
or  division  box,  or  two  or  more  of  these  together,  in  which  event  th 
combined  structure  can  be  built  more  cheaply  than  could  severa 
separate  and  independent  structures. 

PREPARING  LAND   FOR  BORDER   IRRIGATION. 

A  survey  of  the  field  or  farm  is  essential  in  order  to  locate  th< 
various  farm  ditches  and  determine  the  width,  length,  and  direct ioi 
of  the  borders.  Such  a  survey  should  include  the  making  of  soi 
borings  to  ascertain  the  depth  and  character  of  the  subsoil,  whethei 


Fig.  12. — Concrete  check  gates  on  laterals  of  the  Turlock  Irrigation  District,  California. 


any  layer  of  hardpan  is  to  be  found  within  6  feet  or  more  of  the 
surface,  and,  if  within  reach,  the  whereabouts  of  the  water  table. 

.  The  width  and  the  length  of  borders  vary  with  the  head  of  water 
available,  the  texture  of  the  soil  and  subsoil,  the  slope  of  the  land, 
and  to  a  less  extent  with  the  kind  of  crop  grown  and  the  amount 
of  money  available  for  such  work.  While  the  small-sized  border 
tends  to  insure  a  more  uniform  moistening  of  the  soil  with  the  least 
waste  of  water,  it  necessitates  the  building  and  maintaining  of  more 
field  ditches  and  structures  and  a  larger  number  of  field  levees,  both 
of  which  pre  objectionable  features  from  the  farmer's  standpoint;. 


The  Honlcr  Method  of  Irri(/ation. 
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On  the  other  Imiul,  luii«i  borders  in  i)orous  soils  waste  a  lar^e  amount 
of  water  by  deep  percolation  and  are  likely  to  show  an  uneven  dis- 
tribution of  moisture  in  the  upper  layer  of  soil.  In  deciding  upon 
the  proper  size  of  borders  to  use,  certain  factors  such  as  the  slope 
of  the  land  and  the  character  of  the  soil  are  more  or  less  fixed,  and 
it  is  only  the  size  of  the  borders  and  the  head  which  are  subject  to 
change.  From  this  it  is  evident  that  a  careful  adjustment  should  be 
made  so  as  to  make  the  latter  conform  to  the  other  main  factors.  For 
instance,  in  the  question  of  the  hea<l  to  use,  if  the  soil  contains  large 
jxjrcentages  of  clay  and  silt  and  does  not  moisten  readih',  the  flood- 
ing of  the  surface  with  a  large  head  for  a  short  time  might  not  wet 
the  soil  more  than  a  few  inches  deep,  whereas  by  allowing  a  small 


Fig.  13. — Concrete  division  box. 


amount  of  water  to  run  for  a  long  period,  a  much  deeper  penetration 
3f  moisture  can  be  secured.  In  the  case  of  porous  soils  which  absorb 
water  readily,  there  is  a  decided  advantage  in  the  use  of  large  heads 
^hich  move  over  the  surface  rapidly  and  thus  prevent  too  deep  pene- 
xation. 

The  field  to  be  prepared  for  border  irrigation  is  first  plowed  or 
iisked.  In  case  the  soil  is  too  dry  and  hard  to  allow  this  to  be  done 
;uccessfull3',  it  is  watered  as  well  as  its  nature  will  permit.  Occa- 
ionally  the  ground  is  first  leveled  in  a  rough  way  by  teams  or  trac- 
ers and  afterwards  divided  into  strips  and  borders.  The  location 
'f  the  border  levees  is  indicated  by  long  stakes  which  may  be  made 
»f  half  laths,  and  when  these  are  set,  a  straight  plow  furrow  is  run 
77544°— 22 3 
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between  stakes  to  mark  in  a  more  definite  way  the  location  of  eacli 
border.  A  foundation  for  a  border  may  be  made  by  plowing  two 
or  three  furrows  on  each  side  of  the  staked  line,  throwing  the  dirt 
toward  the  center.  For  small  tracts  the  levees  are  built  usually 
by  the  use  of  three-horse  and  four-horse  Fresno  scrapers,  which  are 
driven  back  and  forth  at  right  angles  to  the  levee  lines.  As  the  earth 
is  scraped  from  the  high  spots  it  is  carried  forward  and  dumped  on 
each  levee  in  passing.  The  amount  of  earth  dumped  on  each  levee 
depends  on  how  far  the  scraper  loads  are  overlapped.  If  large 
levees  are  required,  two  or  more  scraperfuls  of  earth  may  be  dumped 
in  the  same  place,  but  in  small,  low  borders  a  slight  overlapping  of 
the  loads  may  suffice. 

The  border  levees,  when  first  made,  are  composed  of  loose  earth 
and  are  irregular  in  shape.  To  remedy  the  latter  defect,  several 
homemade  implements  have  been  devised.    One  of  these  (fig.  14) 


Pig.  14. — Drag  used  to  prepare  border  levees. 

is  a  wooden  drag,  trapezoidal  in  shape,  drawn  with  the  large  end 
ahead.  A  common  two-section  drag  harrow  may  also  be  used  to 
advantage.  A  hinge  should  be  placed  in  the  middle  of  the  evener 
bar,  to  allow  the  harrow  to  lap  down  over  the  sides  of  the  levee  as 
it  is  drawn  lengthwise  of  the  border. 

After  the  levees  are  built  the  space  between  each  pair  is  carefully 
leveled  and  graded  by  an  implement  somewhat  similar  in  design  to 
that  represented  in  figure  15.  In  properly  prepared  fields  the  stand- 
ard requirement  for  this  part  of  the  work  is  that  the  surface  shall 
be  practically  level  crosswise  between  borders,  the  greatest  variation 
in  elevation  permissible  being  about  one-tenth  of  a  foot.  Such  close 
attention  to  grading  is  necessary  in  order  that  the  water  may  flow 
down  the  strip  in  a  thin  sheet  of  uniform  depth.  Otherwise  it  is 
certain  to  seek  the  lowest  levels  and  may  leave  the  higher  spots  un- 
watered  or  only  partially  watered. 
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Less  attention  need  be  paid  to  the  grade  in  the  direction  of  the 
border.  It  is  not  always  necessary  that  the  grade  be  uniform  from 
top  to  bottom.  It  is  desirable  to  make  the  upper  end  of  the  strip 
level,  i.  e.,  without  grade,  for  a  distance  from  the  intake  nearly  equal 
to  the  width  of  the  border  strip.  This  causes  the  water,  when  first 
admitted  through  the  gate,  to  spread  out  sidewise  and  submerge  all 
the  space  l)etween  the  side  levees  before  it  begins  to  flow  down  the 
slope.  The  slope  from  this  point  to  the  end  of  the  strip  may  or 
may  not  be  uniform.  To  make  a  uniform  grade  often  necessitates 
the  removal  of  a  large  amount  of  surface  earth  over  considerable 
distances,  which  increases  the  cost  of  bordering  and  lessens  the  yields 
on  the  excavated  portions.  If  the  surface  of  the  ground  is  such 
that  a  uniform  grade  can  not  readily  be  obtained,  it  is  important 
to  have,  if  practicable,  the  steepest  grade  near  the  lower  end  of  each 
strip.     The  reason  for  this  arrangement  is  that  the  water,  as  will 
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Fio.  15. — Rectangular  drajT  for  levellingr  laad. 

be  pointed  out  later,  flows  more  slowly  as  it  approaches  the  lower 
end,  and  if  the  grade  in  this  part  is  increased  it  in  turn  causes  the 
water  to  move  faster  and  thus  tends  to  produce  a  more  uniform  flow 
throughout. 

The  question  of  proper  grades  for  borders  may  be  better  under- 
stood by  a  reference  to  the  profiles  in  figure  16,  which  indicate  in 
each  case  the  original  surface  of  the  ground  before  any  grading 
or  leveling  is  done  and  the  established  grade  of  the  completed  border. 
In  the  upper  profile  the  natural  slope  of  the  ground  does  not  vary 
much,  and  accordingly  the  grade  of  the  border  is  made  uniform 
throughout  with  the  exception  of  the  level  part  near  the  intake. 
In  the  next  profile  the  surface  is  more  uneven,  calling  for  more 
earthwork  in  cutting  down  the  high  and  filling  up  the  low  spots. 
A  uniform  grade  is  not  possible  in  this  case  without  heavy  grading, 
involving  extra  cost,  and  to  avoid  both,  the  grade  is  made  to  con- 
form to  the  natural  surface  which  has  its  greatest  fall  in  the  lower 
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half.  This  is  a  desirable  feature,  particularly  in  long  borders.  The 
profile  shown  at  the  bottom  of  the  figure  is  objectionable,  chiefly 
because  the  slope  is  greatest  in  the  upper  part  of  the  border. 

SPECIAL  METHODS  USED  IN  PREPARING  LAND. 

When  the  surface  of  the  land  to  be  irrigated  is  irregular,  con- 
sisting of  sand  dunes  or  what  are  locally  termed  "  buffalo  "  or  "  hog 
wallows,"  a  tractor  operating  a  large  steel  leveler  or  scraper  is  fre- 
quently employed  to  do  the  rough  grading.  Figure  17  shows  one 
of  these  implements  being  operated  by  a  tractor.  Air  is  compressed 
by  the  tractor  and  conveyed  through  a  pipe  and  hose  to  an  air 
tank  attached  to  the  leveler  in  the  rear.     By  means  of  the  com- 
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Fig.  16. — Profiles  of  typical  border  strips  showing  surface  before  and  after  grading. 

pressed  air,  the  leveler  is  operated  in  an  effective  way,  being  readily 
forced  into  unplowed  soil  of  more  than  ordinary  compactness. 

A  trapezoidal  drag  of  large  dimensions  operating  on  wheels  and 
regulated  by  a  lever  is  shown  in  figure  18.  By  means  of  these  two 
implements  a  large  area  of  rough  land  can  be  prepared  quickly 
for  border  irrigation  with  a  minimum  of  manual  labor. 

Border  levees  are  sometimes  made  with  a  road  grader  (fig.  19), 
When  this  implement  is  used  for  this  purpose  the  most  common 
method  followed  is  first  to  throw  up  a  couple  of  back  furrows  with 
an  ordinary  plow,  to  mark  the  location  of  each  levee.  The  road 
grader  then  makes  one  trip  around  the  back  furrows,  throwing  addi- 
tional earth  on  the  levee  thus  formed.  After  this  is  done  the  gradei 
is  shifted  to  the  center  of  the  border  strip  and  with  each  round 


The  Border  Method  of  Irrigation. 


21 


crowds  the  surface  earth  toward  the  partially  formed  levee.  For 
work  of  this  kind  the  cutter  should  be  set  at  an  antjle  of  about  45°. 
So  set,  ordinary  graders  cover  a  width  of  about  0  feet. 


Fio.   17. — A  caterpillar  tractor  drawing  a  land  leveler. 

In  compact  soils  great  difficulty  is  sometimes  experienced  in  get- 
ting  irrigation  water  to  penetrate  to  the  depth  of  the  lowest  roots. 
It  frequently  happens  that  when  water  is  applied  in  the  usual  way 
such  soils  are  not  moistened  beyond  the  top  6  inches.     The  run- 
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Fig.  18. — Large  drag  on  wheels  used  in  preparing  land  for  border  irrigation, 

ning  of  a  small  stream  for  a  long  time  over  tight  soils  increases 
the  depth  of  penetration.  There  are  types  of  soil,  however,  to  which 
this  method  will  not  supply  sufficient  moisture  to  the  second  and 
third  foot  of  soil.    In  this  event,  the  so-called  check-borders  may 
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be  used  to  good  advantage.  This  modification  of  the  common  border 
method  consists  in  forming  a  low  dike  or  ridge  by  two  back  furrows 
at  right  angles  to  the  border  levees  and  100  feet  or  more  apart,  de- 
pending on  the  grade.  With  this  change  each  border  strip  becomes 
a  series  of  rectangular  checks  in  each  of  which  the  water  is  im- 
pounded until  the  soil  has  been  moistened  to  the  required  depth. 
By  placing  a  piece  of  canvas  over  a  low  pari  of  these  cross  dikes 
the  water  may  be  held  in  each  for  a  considerable  time,  providing 
the  temperature  of  the  air  and  water  is  not  high  enough  to  scald 
such  crops  as  alfalfa. 


Fig.  19. — Road  grader  ut^ed  in  preparing  land  for  border  irrigation. 


EFFICIENCY  OF  THE  BORDER  METHOD. 

The  rate  of  advance  of  water  as  it  moves  down  a  strip  may  sifcrve 
to  indicate  the  efficiency  of  the  application.  Experiments  conducted 
by  P.  E.  Fuller  and  J.  C.  Marr  of  the  Bureau  of  Public  Roads  in  the 
Salt  River  Valley  of  Arizona,  using  8.5  second-feet  of  water  in* 
border  strips  50  feet  wide  and  600  feet  long  (fig.  20),  showed  a  slight 
decrease  in  the  moisture  content  at  the  lower  end,  but  on  the  whole 
the  distribution  of  moisture  was  fairly  uniform.  On  border  strips 
1,000  feet  long  (fig.  21)  it  was  found  that  there  was  a  fairly  uniform 
distribution  of  water  in  the  soil  until  the  600-foot  station  was  reached, 
but  with  the  exception  of  the  top  foot  of  soil,  little  if  any  water  pene- 
trated into  the  soil  near  the  lower  end. 

So  long  as  the  water  advances  at  a  uniform  rate,  the  loss  of  water 
by  deep  percolation  in  porous  soils  is  not  great.     On  the  other  hand, 
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when  the  runs  are  too  long,  the  time  required  to  irrigate  the  lower 
parts  of  the  strips  is  much  increased,  causing  a  corresponding  increase 
in  tlie  loss  of  water  due  to  deep  percolation.  The  remedy  lies  in  the 
use  of  shorter  runs  and  larger  heads. 

Another  method  which  is  being  employed  by  the  author  and  W.  W. 
McLaughlin  of  the  Bureau  of  Public  Roads  to  test  the  efficiency  of 
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OlSTANCCa  IN  100  FOOT  StCTlOHS  FROM  THE  INLET  END 
7io.  20. — Rate  of  adrance  In  a  border  strip  600  feet  lonff. 

an  irrigation  is  to  determine  at  what  point  the  soil  becomes  so  dry 
that  plants  begin  to  suffer.  This  is  the  so-called  wilting  point, 
which  varies  with  th^  kind  of  soil,  it  being  low  in  sandy  soils  and 
high  in  clay  soils.  In  the  lighter  soils  of  the  Salt  River  Valley,  Ariz., 
it  is  about  5  per  cent  by  weight,  of  the  dry  soil.  In  the  medium  vol- 
canic soils  of  southern  Idaho  it  is  about  10  per  cent,  and  in  the  adobe 
soils  of  the  rice  belt  of  California  it  is  about  15  per  cent.    After 
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OISTANCCS  IN  100  FT.  STATIONS  FROM  THE  IMLCT  END 

Fig.  21. — Rate  of  advance  of  water  in  a  border  strip  1,000  feet  long. 

the  wilting  point  of  the  soil  under  consideration  is  determined,  it  is 
then  necessary  to  ascertain  what  amount  of  moisture  the  soil  will 
retain  against  gravity  to  a  certain  depth.  Assuming  the  wilting 
point  of  the  soil  under  test  is  12  per  cent  and  that  its  total  water- 
holding  capacity  inunediately  after  being  irrigated  is  24  per  cent, 
the  difference  of  12  per  cent  when  converted  into  acre-inches  of  water 
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represents  all  that  the  soil  will  hold  in  a  layer  of  known  depth  and 
all  that  should  be  applied  at  any  one  time. 

ARIZONA  PRACTICE  IN  PREPARING  BORDERS. 

Prior  to  the  growing  of  cotton  on  a  large  scale  fully  75  per  cent 
of  the  irrigated  area  of  Arizona  was  watered  by  the  border  method, 
and  although  cotton,  to  a  large  extent,  has  taken  the  place  of  alfalfa 
as  a  staple  product,  comparatively  few  border  levees  have  been  graded 
down  to  adapt  the  surface  to  furrow  irrigation.  The  cotton  plant 
while  young  is  watered  by  furrows  within  the  border  levees,  and 
when  the  plants  shade  the  ground  the  following  method  is  resorted 
to  with  satisfactory  results.  During  the  period  when  furrow  irri- 
gation is  necessary,  smaller  heads  of  water  are  delivered  unless  the 
force  is  sufficiently  increased  to  handle  the  customary  head. 


Fig.  22. — Bordering  machine  as  designed  and  used  in  Salt  River  Valley,  Arizona. 

Much  of  the  natural  surface  of  the  Salt  River  Valley  is  so  smootl 
and  the  slope  so  uniform  that  little  surveying  is  required  preliminary 
to  preparing  borders.     After  the  width  and  length  of  borders 
decided  upon,  a  flag  is  fastened  to  the  upper  wire  of  a  fence  or  U 
a  pole  thrust  into  the  ground  to  show  the  location  of  the  upper  en( 
of  each  levee  and  another  to  show  the  lower  end.    The  field  is  thei 
plowed  by  placing  back  furrows  at  each  levee  with  a  dead  or  blin( 
furrow  midway  between.     Some  such  implement  as  that  shown  ii 
figure  14  is  then  drawn  along  the  levee  and  the  back  furrow 
graded  up  with  Fresno  scrapers.     A  company  growing  cotton  has 
modified  the  ordinary  trapezoidal  ridger  (fig.  14)  by  attaching  a 
metal  frame  to  the  rear  end  for  the  purpose  of  reducing  the  top  of 
the  levee  to  an  even  grade  and  otherwise  making  it  more  regular. 
This  device  is  shown  in  figure  22.    The  space  between  border  levees 
is  smoothed  and  graded  by  a  drag  similar  in  design  to  that  shown 
in  figure  15. 
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Lar^e  heads  of  7  to  10  second- feet  are  the  most  common,  but  the 
manner  in  which  these  lar^e  heads  are  checked  and  diverted  into  the 
border  strips  varies  somewhat.  The  simplest  and  least  expensive 
method  is  to  check  the  flow  in  the  supply  ditch  by  a  canvas  dam 
and  remove  with  a  shovel  a  part  of  the  lower  embankment,  allowing 
the  water  to  flow  into  the  border  for  about  two  hours  or  until  the 
water  has  i-eached  within  200  feet  or  so  of  the  end  of  its  run,  when 
the  earth  taken  out  is  replaced  and  the  canvas  dam  shifted  to  a 
higher  point. 

The  canvas  dam  (fig.  23)  consists  of  a  framework  of  lumber  with 
a  tarpaulin  about  7  by  14  feet  spread  over  it,  and  pressed  into  the 


Fig.  23. — An  Arizona  head  dUch  with  frame  for  canvas  dam  and  two  border  gatea 

soft  earth  at  the  bottom  and  sides.  The  lumber  usually  consists  of 
a  round  pole  or  sawed  joist  placed  across  the  ditch  with  the  ends 
resting  on  the  banks.  Then  lighter  poles  are  placed  in  a  slanting 
position  on  the  upstream  side  with  one  end  in  the  bottom  of  the  ditch 
and  the  other  resting  on  the  crossbar.  The  latter  is  allowed  to 
remain  in  place  when  not  in  use  and  the  smaller  sticks  are  placed 
on  the  bank  beside  it. 

To  lessen  the  labor  involved  in  the  method  just  described,  it  is 

common  practice  to  install  check  and  border  gates.    These  are  made 

Df  wood  or  concrete  and  do  not  differ  essentially  from  those  already 

!  described.     A  border  gate  which  is  gaining  in  favor  is  made  of  sev- 
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eral  joints  of  concrete  pipe  of  the  required  diameter  with  the  upper 
opening  controlled  by  a  metal  slide  as  indicated  in  figure  23.  In  put- 
ting in  such  gates,  care  should  be  taken  to  tamp  moist  earth  around 
them  in  order  to  prevent  erosion  at  the  bottom  or  sides. 

In  Arizona  the  most  common  width  of  border  is  50  feet  and  the 
most  common  length  one-quarter  of  a  mile.  Perhaps  the  chief  mis- 
take which  has  been  made  in  preparing  land  for  border  irrigation  in 
this  State  has  been  the  adoption  of  long  runs  regardless  of  the  type 
of  soil.  Where  the  soil  is  deep  and  porous,  large  quantities  of  water 
are  readily  absorbed  and  drawn  down  by  gravity  beyond  the  deepest 
roots.  In  this  type  of  soil  it  is  not  possible  to  irrigate  the  lower  end 
of  a  long  strip  without  wasting  the  greater  part  of  the  water  turned 
in  at  the  head.  The  remedy  is  to  divide  a  40-acre  tract  into  three 
belts  with  a  head  ditch  for  each,  thus  reducing  the  length  of  run  to 
440  feet  or  less.  If  the  slope  is  suitable,  a  large  head  will  advance 
at  a  fairly  uniform  rate  over  this  distance  without  much  loss  by  deep 
percolation  and  bring  about  a  fairly  even  wetting  of  the  soil. 

On  the  other  hand,  in  the  case  of  clay  loam  soils,  or  of  porous  soils 
overlying  impervious  layers,  a  length  of  border  of  1,300  feet  or  more 
is  often  warranted.  Soil-moisture  determinations  have  been  made 
after  an  irrigation  by  engineers  of  the  Bureau  of  Public  Eoads,  on 
borders  half  a  mile  long,  which  indicated  a  fairly  uniform  distribu- 
tion of  the  water  applied  without  appreciable  loss,  although  the 
water  was  allowed  to  run  for  two  to  four  hours  on  each  strip. 

THE  BORDER  METHOD  AS  PRACTICED  IN  NEVADA. 

The  Bureau  of  Public  Roads,  in  cooperation  with  the  Nevada  Agri- 
cultural Experiment  Station,  is  making  an  economic  study  of  the  use 
of  water  as  practiced  near  Battle  Mountain,  Nev.,  in  the  wild  flood- 
ing of  native  meadows,  comparing  the  present  practice  of  distribu- 
tion and  application  with  the  more  modern  methods  of  borders, 
checks,  and  furrows,  and  recording  the  gain  in  profit  resulting  from 
the  adoption  of  better  methods  of  farming.  Owing  to  the'imper- 
viousness  of  the  soil  in  this  locality,  the  water  does  not  penetrate 
readily  to  sufficient  depths  without  the  aid  of  low  cross  dikes  spaced 
100  feet  or  more  apart.  The  effect  of  these  is  to  make  border  checks, 
in  each  of  which  the  water  is  pooled  until  the  soil  is  moistened  to  the 
required  depth. 

Where  border  irrigation  is  practiced  in  the  valleys  of  the  Hum- 
boldt, the  borders  are  usually  made  both  wide  and  long.  The  borders 
of  the  Lovelock  Valley  vary  from  1,000  to  5,000  feet  in  length  and 
from  60  to  90  feet  in  width,  and  large  volumes  of  water  are  turned 
into  them  during  the  river's  flood  periods.  In  the  preparation  of 
these  borders  the  field  is  first  leveled  with  a  grader  and  then  marked 
off  into  borders.    A  large  trapezoidal  wooden  frame,  mounted  on 


The  Border  Method  of  Irrigation.  27 

wheels  and  controlled  by  a  system  of  levers,  of  the  type  shown  in 
figure  18,  is  then  used  to  form  the  border  levees,  the  entire  practice 
Kcing  adapted  to  large  holdings  and  the  use  of  large  heads. 

On  tlie  Xewlands  Government  project  in  Nevada  there  are  rolling 
-and-hill  lands  which  require  large  expenditures  for  grading  before 
they  can  be  made  ready  for  growing  crops.  In  preparing  such  lands 
for  border  irrigation  the  customary  practice  is  to  make  a  contour 
survey  with  contours  G  inches  in  vertical  elevation.  From  this  survey 
tlie  direction  and  amount  of  the  slope  and  the  location  of  the  supply 
:ind  drain  ditches  are  determined.  The  surface  is  then  roughly 
leveled  by  the  use  of  tractors  drawing  large  scrapers,  which  can  be 
nporated  on  sandy  soils  without  previous  plowing.  On  firmer  soils 
•  Icep  plowing  should  precede  the  grading  process.  About  1,000  acres 
\\  ore  rough  graded  by  tractors  in  1917  at  a  cost  ranging  from  $26  to 
s  to  per  acre.  The  making  of  the  borders  and  the  final  smoothing 
and  leveling  were  left  to  the  individual  settlers  to  perform.  The 
usual  size  is  65  feet  wide  and  660  feet  long  on  slopes  running  from 
one-tenth  of  a  foot  to  3  feet  per  100  feet. 

THE  BORDER  METHOD  AS  PRACTICED  IN  OREGON. 

The  border  method  has  not  been  practiced  long  in  either  Oregon  or 
Washington,  but  the  success  which  has  attended  its  introduction  in 
both  States  bids  fair  to  make  it  popular  wherever  the  conditions  are 
suitable.  It  is  well  adapted  to  conditions  in  the  Willamette  Valley 
and  it  will  doubtless  be  very  generally  practiced  when  the  lands  now 
dry-farmed  are  irrigated.  This  method  is  being  used  for  grain  and 
fodder  crops  on  peat  and  tule  lands  in  the  central  part  of  the  State 
east  of  the  Cascades.  It  is  also  being  used  successfully  on  the  light 
soils,  some  of  which  are  blowsands  of  the  Columbia  River  basin.  On 
the  Umatilla  project  near  Hermistou,  Oreg.,  the  average  duty  of  water 
in  1912  was  9.7  acre- feet  per  acre,  but  in  1919  it  was  reduced  to  5.65 
acre-feet  per  acre.  The  more  economical  use  of  water  on  this  project 
has  been  brought  about  largely  by  the  adoption  of  small-sized  borders 
(fig.  24)  and  the  delivery  of  large  heads  in  rotation  periods.  R.  W. 
Allen,  formerly  superintendent  of  the  Umatilla  branch  experiment 
station,  and  his  successor,  H.  K.  Dean,  have  investigated  for  years 
the  best  methods  of  irrigating  the  light  soils  of  this  project,  and  the 
results  of  their  labors  can  be  applied  profitably  throughout  the  West 
on  the  lighter  type  of  porous  soils.  The  following. extracts  from  a 
circular  on  "  Border  Irrigation  for  Porous  Soils  "  by  R.  W.  Allen  will 
convey  some  idea  of  the  essential  features  of  this  method  as  adapted 
to  this  type  of  soil. 

As  a  result  of  eight  years  of  study  of  methods  of  irrigating  porous  soils  at 
the  Umatilla  branch  experiment  station,  and  observations  made  of  the  success 
and  value  of  different  methods  of  irrigation  on  porous  soils  on  many  irrigation 
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projects  throughout  the  West,  it  has  been  found  that  border  irrigation  offers 
the  best  known  means  of  applying  water  to  soils  of  an  open,  porous,  sandy,  or 
gravelly  nature. 

The  width,  length,  and  shape  of  the  borders  should  depend  upon  the  char- 
acter of  the  soil,  slope  of  land,  and  the  size  of  the  head  of  irrigation  water 
available.  On  coarse  soil  they  need  to  be  small  so  as  to  be  quickly  covered  to 
prevent  waste  of  water  by  deep  percolation.  On  shallow  soil  they  should  be 
made  small  enough  to  irrigate  quickly,  in  order  to  prevent  excessive  irrigation 
and  the  consequent  complications  of  a  water-logged  soil,  or  seepage  spots  in 
the  field. 

The  length  of  borders  should  range  from  70  feet  on  very  coarse  or  steep  soil 
to  300  feet  on  moderately  sloping  land  of  fine  texture  and  good  depth.  The 
average  length  of  borders  should  be  about  200  feet.  The  width  ranges  from 
20  to  40  feet. 

On  land  having  rough  topography,  the  borders  can  be  made  with  a  minimum 
of  expense  in  grading  by  making  them  in  a  variety  of  shapes  to  conform  to  the 


Fig.  24. — Small  borders  for  porous  soils  as  practised  on  the  Umatilla  Project  in  Oregon. 

slope  of  the  land,  V-shapeu,  fan-shaped,  and  L  or  crescent  shaped  borders  are 
not  uncommon. 

It  pays,  and  pays  big,  to  have  land  in  good  condition  for  irrigation.  The 
following  data  on  two  tracts  of  land  show  actual  conditions  on  this  project. 
Both  tracts  are  of  the  same  size,  have  similar  soil,  and  were  irrigated  by  the 
same  man. 

An  irrigation  head  of  Si  second-feet  of  water  was  used.  To  the  first  plot  3i 
Inches  of  water  was  applied  in  one  hour  at  a  labor  cost  of  12^  cents;  labor 
figured  at  $3  for  a  24-hour  day.  To  the  second  plot,  16t  inches  of  water  was 
applied  in  4|  hours  at  a  labor  cost  of  59|  cents  per  acre. 

The  first  field  was  bordered  and  well  leveled,  with  turnout  boxes  of  good 
size.  There  is  no  duplicate  irrigation.  This  saves  time  and  water.  Time 
and  water  saved  is  money  saved.  The  second  field  was  irrigated  by  free  flood- 
ing. The  land  is  uneven.  Water  is  hard  to  control.  The  effect  is  duplicate 
irrigation,  loss  of  time,  and  waste  of  water.  Time  and  water  wasted  is  money 
lost. 
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The  Ifvtvs,  when  made,  sliould  be  abuut  18  inches  to  2  feet  wide  and  1  to  IJ 
fe«'t  tall.  As  stM)n  as  the  land  is  graded,  it  sliould  be  irrigated  to  settle  all 
loose  places  and  to  determine  how  the  water  tlows  over  it.  While  water  is  on 
the  borders,  it  is  ^  good  practice  to  get  in  with  whatever  implements  are  neces- 
sary and  do  all  the  work  ne<»<le<l  to  make  the  wat(»r  flow  p<'rfectl.v.  Workinj;  this 
I  haracter  of  soil  wet  do<^  it  little  if  any  damage. 

As  soon  as  the  land  Is  prop<'rly  leveliMl  for  irrigat  on.  precaution  should  he 

(;iken  against  wind  erosion.     It  shoul«l  be  covered  lightly  with  .straw,  about 

"e-half  to  thret^fourths  ton  an  acre,  and  sown  to  rye  at  the  rate  of  30  to  40 

unds  an  acre.  Where  the  soil  Is  very  sandy  and  subject  to  serious  erosion 
iiitl  when  Irrigation  water  Is  not  available  with  which  to  insure  rapid  growth 
of  the  rye,  extra  can*  should  be  u»h1  to  prevent  erosion. 

The  stniw  should  be  niade  fast  to  the  ground  by  running  over  it  with  a  disk 
liarrow  set  straight  to  bury  part  and  leave  the  remainder  standing  in  the  air. 
I'll  is  .ser^es  as  a  windbreak  by  reilucing  the  velocity  of  the  wind  at  the  surface 
"t   the  land.     Coarse  manure  or  fine  brush  can  be  used  to  advantage  Instead 

straw. 

Sii«j<restions  to  new  settlers  on  the  T^matilla  project  regardinn^ 
I  ultiiral  and  irrigation  methods  in  farming  blowsands  have  been 
issued  by  Paid  S.  Jones,  formerly  connected  with  the  Umatilla 
Itranch  experiment  station.  The  most  pertinent  of  tliese  suggestions 
which  relate  to  irrigation  are  summarized  in  what  follows: 

A.s  regards  the  construction  of  supply  ditches,  in  most  cases  the 
-littler  builds  them  of  too  small  capacity  for  economical  irrigation. 
I'hey  should  have  a  capacity  of  over  2J.  cubic  feet  per  second.  In 
many  cases  heads  of  3  to  5  cubic  feet  per  second  can  be  used  without 
excessive  erosion. 

After  a  supply  ditch  is  staked  out,  it  is  well  to  smooth  a  strip  along 
its  course  25  feet  wide  above  the  ditch  line  and  about  50  feet  below. 
This  work  consists  in  grading  to  a  uniformly  smooth  surface  all 
Inimmocks  and  depressions  within  this  area  by  the  use  of  Fresno  or 
buck  scraper  and  a  rectangular  float.  The  border  levees  are  then 
built  from  30  to  50  feet  apart  and  from  150  to  300  feet  in  length. 
As  each  strip  is  completed,  it  should  be  thoroughly  irrigated. 

Particular  care  in  handling  the  water  is  required  until  tlie  land  is 
(  ropped,  when  the  plant  root  systems  and  surface  growth  will  retard 
the  flow  of  water  and  minimize  erosion. 

After  the  first  irrigation  is  applied,  the  rectangular  float  may  be 
again  used  for  a  final  smoothing,  after  which  rye  is  drilled  in  (over 
levees  and  all),  sowing  an  extra  amount  at  the  upper  end  of  each 
strip  where  mbre  or  less  erosion  usually  takes  place.  Straw  or 
manure  covering  is  then  disked  in,  the  disks  being  set  straight  to 
press  in  the  straw  and  so  as  not  to  roughen  the  surface  (fig.  25).  The 
area  thus  protected  has  the  appearance  of  a  stubble  field. 

Just  as  soon  as  the  rye  forms  a  protective  covering,  drill  in  the 
alfalfa  seed  immediately  after  a  thorough  irrigation  over  levees 
and  all.     If  the  growing  rye  should  later  threaten  to  choke  out 
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the  young  alfalfa  plants,  it  may  be  clipped  at  intervals  to  relieve 
this  condition. 

From  this  stage  on  the  surface  soil  must  be  kept  moist  by  frequent 
light  irrigations,  until  the  alfalfa  plants  are  3  or  4  inches  high. 
This  is  the  critical  time  in  the  life  of  these  plants,  and  they  will  not 
survive  if  not  given  the  much  needed  surface  moisture. 

For  a  number  of  years  experiments  have  been  carried  on  at  the 
Umatilla  experiment  farm  near  Hermiston,  Oreg.,  to  determine  the 
proper  length  and  width  of  border  strips  for  the  porous  soils  of 
that  locality.  The  lengths,  adopted  were  100,  175,  and  250  feet  and 
the  widths  varied  from  20  to  40  feet. 

On  the  Umatilla  project  check  gates,  drops,  and  turnouts  are  com- 
monlv  made  of  concrete  without  the  use  of  lumber  forms.    The  banks 
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Fig.  25. — Disking  straw  to  prevent  wind  erosion  on  borders  of  Umatilla  Project,  Oregon. 

are  first  put  into  proper  shape  and  the  concrete  is  then  plastered 
over  the  surface  to  be  covered.  The  gate  grooves  are  formed  by  in- 
serting the  gates  into  the  green  concrete  before  it  is  set  This  some- 
what novel  construction  is  shown  in  figure  26. 

THE  BORDER  METHOD  AS  PRACTICED  IN  IDAHO. 

A  large  part  of  the  irrigated  land  of  Idaho  is  underlain  with  rock 
of  volcanic  origin.  Owing  to  the  porosity  of  this  lava  rock  and  to 
numerous  cracks  and  fissures,  a  large  percentage  of  the  water  used 
in  irrigation  is  lost  by  deep  percolation.  Careful  studies  have  indi- 
cated that  the  loss  from  this  cause  has  frequently  amounted  to  over 
60  per  cent  of  the  water  applied  to  the  more  porous  types  of  soils. 

The  practice,  still  too  common  under  private-irrigation  enterprises 
in  Idaho,  of  delivering  water  in  continuous  streams  instead  of  in  ro- 
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tut  ion,  is  another  cause  of  waste.  A  common  stipulation  of  wutcr- 
ri^ht  contracts  is  that  water  shall  he  delivered  continuously  during 
the  season  at  the  rate  of  1  second- foot  for  each  80  acres  of  land,  and 
where  the  farms  are  80  acres  or  less,  the  amount  is  altogether  too 
small  for  a  serviceable  or  economical  head.  A  great  saving  in  water 
and  lalx)r  could  be  effected  and  hirger  yields  obtained  by  the  use  of 
4  second-feet  every  eighth  day  on  a  40-acre  farm. 

In  cooperative  investigations  by  the  Bureau  of  Public  Koads  and 
the  State  of  Idaho,  the  amount  of  water  used  on  52  typical  borders 
in  dilTerent  pails  of  the  State  was  determined.  These  borders  varied 
1  lom  10.5  feet  to  UX)  feet  in  width,  averaging  G7  feet,  and  the  length 
\  uried  from  250  to  2,500  feet,  averaging  l,;i35  feet.  The  heads  used 
\;iriod  from  1.4  to  7  second-feet  antl  the  depths  of  water  applied  at 
i;uh  irrigation  from  less  than  2  inches  to  over  2  feet. 


i   Fig.  2«5. — Check  gates  and  drops  made  by  plastering  concrete  on  the  sand  as  used  on  the 
Umatilla  project,  near  Hermiston,  Greg. 

On  a  field  of  red  clover  near  Rinby.  Idaho,  composed  of  gravelly 
soil,  the  borders  were  2,359  feet  long.  On  August  25,  1910,  when 
the  second  crop  of  clover  was  14  inches  high,  2^  second-feet  was 
turned  into  one  of  these  long  borders.  The  water  advanced  over 
one-seventh  of  the  distance,  or  337  feet,  in  1  hour  and  22  minutes, 
applying  to  the  soil  of  this  upper  portion  an  average  depth  of  7J 
inches.  The  velocity  of  the  water,  however,  became  less  and  less  as 
it  advanced,  and  it  required  T  hours  to  traverse  the  last  337  feet. 
The  total  time  required  to  irrigate  the  strip  was  22  hours  and  42 
minutes  and  the  average  depth  of  water  applied  was  20  inches. 

The  test  just  described  calls  attention  to  a  prevalent  defect  in  the 
border  method  as  practiced  in  the  sandy  and  gravelly  soils  of  the 
State.  The  remedy  which  is  being  applied  gradually  is  to  use  more 
head  ditches,  shorter  runs,  and  larger  heads  of  water. 
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In  Idaho,  border  levees  are  sometimes  made  by  earth  taken  from 
each  side,  but  unless  these  depressions  are  refilled  in  grading  be- 
tween border  levees,  the  bulk  of  the  water  flows  within  them,  leaving 
the  center  of  the  strip  dry  or  only  partially  watered.  The  Idaho 
method  of  making  borders  is  illustrated  in  figure  27. 

Another  practice  is  to  make  corrugations  or  small  furrows  between 
the  border  levees  when  the  alfalfa  or  grain  crop  is  seeded,  so  as  to 
facilitate  the  even  distribution  of  water  during  the  first  stage  of 
crop  growth.  Similar  furrows  are  also  used  on  steep  border  slopes 
to  prevent  the  erosion  of  young  alfalfa  plants  by  the  action  of  large 
heads  on  sandy  soil.  By  the  time  the  small  furrows  fill  with  earth 
and  sediment  the  alfalfa  is  well  established  by  deep  rooting. 


Fig.  27. — Preparing  land  for  the  border  method  of  irrigation  near  Twin  Palls,  Idaho. 

THE  BORDER   METHOD  AS   PRACTICED   IN   SOUTH- 
WESTERN TEXAS. 

On  about  one-half  of  the  irrigated  land  in  Texas,  exclusive  of  the 
rice  belt,  the  border  method  is  used.  If  Arizona  presents  one  ex-j 
treme  in  the  use  of  long  borders,  Texas  presents  the  other  in  shortj 
ones.  The  largest  areas  inclosed  between  border  levees  are  intended 
for  the  irrigation  of  alfalfa  and  grain,  but  these  seldom  exceed  2t 
feet  in  width  and  330  feet  in  length.  As  might  be  expected,  the 
levees  and  the  heads  of  water  used  are  correspondingly  small, 
large  part  of  the  water  is  derived  from  pumping  plants,  and  the 
heads  vary  from  200  to  1,500  gallons  per  minute,  or  from  less  thai 
one-half  a  second- foot  to  over  3  second- feet.  Where  gravity  water  ij 
available,  the  heads  vary  from  1  to  5  second-feet.    The  head  or  sup 
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ply  ditches  are  built  in  earth  as  a  rule,  with  their  lowest  portion 
about  on  a  level  with  the  ground  surface.  The  grades  vary  from 
one-half  to  1  inch  per  100  feet,  and  the  cross-section  is  sufficient  to 
carry  the  amount  of  water  available.  If  the  head  is  small,  a  metal 
tn ppoon  is  often  used  as  a  temporary  check  gate  in  the  supply  ditch. 
Ill  the  case  of  large  heads,  the  water  is  checked  by  the  canvas  dam  or 
\>y  })ermanent  <  heck  gates  of  wood  or  concrete. 

In  the  irrigation  of  truck  crops  on  the  Lower  Rio  Grande,  the 
strips  or  "beds,"  as  these  are  locally  termed,  are  made  much  smaller 
than  they  are  for  forage  and  grain  crops.  Common  sizes  for  truck 
crops  vary  from  10  to  15  feet  in  width  and  from  100  to  200  feet  in 
length.  The  levees  for  such  strips  have  a  base  width  of  about  3 
feet  and  a  flat  crown  of  about  G  inches  when  settled.  AYlien  so  built, 
they  offer  little  obstruction  to  the  passage  of  farm  implem<ents  or 
loaded  wagons.    These  levees  are  made  in  raw  land  by  dirt  removed 


Fio.  28. — Check  gate  used  on  the  Orland  project,  near  Orland,  Calif. 

from  the  high  spots  by  graders  or  scrapers.  When  the  land  has  been 
in  cultivation  they  are  made  by  two  or  four  back  furrows  to  start 
with  and  finished  off  by  the  use  of  a  buck  scraper,  crowder,  or  road 
hone. 

The  time  required  to  irrigate  Texas  borders  depends  on  the  soil 
and  the  volume  of  water  turned  on.  A  border  25  feet  wide  and  300 
feet  long  may  be  watered  in  15  minutes  to  an  average  depth  of  2  feet 
in  loam  soil  hy  a  head  of  900  gallons  per  minute  or  2  second-feet.  In 
tight  soils,  smaller  heads  should  be  applied  for  longer  periods  so  as  to 
allow  the  water  to  penetrate  into  the  soil  the  required  depth. 
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THE  BORDER  METHOD  AS  PRACTICED  IN  CALIFORNIA. 

The  greater  part  of  the  arable  and  irrigable  land  of  California  is 
adapted  to  the  border  method,  particularly  in  the  Sacramento,  San 
Joaquin,  and  Imperial  Valleys.  Because  of  the  wide  variation  in  the 
absorptive  properties  of  soils  and  in  the  quantities  of  water  delivered, 
the  sizes  of  border  strips  vary.  According  to  Beckett  and  Robertson,* 
the  border  strips  in  the  Sacramento  Valley  range  from  30  to  120  feet 
in  width  and  from  60  to  1,750  feet  in  length,  the  usual  width  being 
from  30  to  50  feet  and  the  usual  length  from  400  to  TOO  feet.  The 
same  authors  recommend  that  the  heads  used  on  the  heavy  soils  be 
not  more  than  about  40  per  cent  of  those  used  on  the  medium  loams. 
They  also  emphasize  the  necessity  of  a  proper  relation  of  the  quan- 
tity of  water  used  to  the  type  of  soil,  and  the  size  of  each  strip  irri- 
gated. The  most  common  border  gates  used  in  this  valley  are  shown 
in  figures  5  and  6.  A  concrete  check  gate>  in  which  some  lumber  is 
used,  similar  in  type  to  that  shown  in  figure  28,  is  very  generally  used 
on  the  Orland  project. 

In  the  San  Joaquin  Valley,  when  the  lands  which  had  been  devoted 
to  grain  raising  under  the  natural  rainfall  were  first  irrigated,  the 
custom  was  to  use  large  rectangular  or  contour  checks  surrounded  by 
heavy  levees.  In  the  later  practice,  the  checks  were  reduced  in  size 
but  without  a  corresponding  reduction  in  the  size  of  the  levees.  In 
recent  years,  many  of  these  checks  have  been  converted  into  borders, 
but  the  border  levees  as  a  rule  are  still  too  large,  making  it  difficult 
to  cross  fields  with  farm  implements. 

In  preparing  new  land  for  border  irrigation  in  the  medium  loam 
soils  of  this  valley,  the  best  practice  seems  to  call  for  borders  not  over 
an  eighth  of  a  mile  long  and  about  50  feet  wide,  with  low,  flat  levees 
which  do  not  interfere  with  farming  operations.  Where  the  surface 
is  rolling  and  the  soil  porous,  the  borders  are  small.  On  the  State 
Land  Settlement  colony  at  Delhi,  Calif.,  the  borders  vary  from  15  to 
30  feet  in  width  and  from  300  to  600  feet  in  length,  with  grades  of 
one-tenth  of  1  per  cent  to  6  per  cent  and  heads  of  one-half  a  second- 
foot  to  2  second- feet.  The  water  for  this  colony  tract  is  conveyed  and 
distributed  in  concrete  pipes  ranging  from  6  to  30  inches  in  diameter ; 
hence  most  of  the  structures  which  are  being  installed  (March,  1921) 
differ  essentially  from  those  used  on  gravity  systems  and  earthen 
channels.  The  customary  supply  ditch  in  earth  and  the  border  gate 
are  supplanted  by  a  pipe  with  its  top  about  2  feet  below  the  ground 
surface,  from  which  branches  a  short  length  of  smaller  pipe  terminat- 
ing in  a  standpipe  in  which  a  metal  valve  is  inserted.  The  concrete 
standpipe  valve  and  hood  are  shown  in  figure  9.    Portable  hydrants 

*  Bulletin  280  of  the  California  Experiment  Station  on  the  economical  irrigation  of 
alfalfa  in  Sacramento  Valley. 
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(fig.  10)  are  taking  the  place  of  the  hoods.  The  valves  are  installed 
at  the  upper  end  of  border  levees  at  distances  100  feet  apart,  making 
it  possible  to  irrigate  two  strips  from  one  valve.  Where  the  strips 
are  2")  feet  wide,  short  lengths  of  pipe  are  connected  to  the  portable 
hydrant,  which  is  placed  over  and  attached  to  a  valve,  and  four  strips 
are  watered  therefrom.  In  this  way  the  cost  of  valves  is  materially 
rcchiced. 

In  1917,  S.  H.  Beckett,  irrigation  engineer  of  the  Bureau  of  Public 
Roads,  made  an  examination  of  the  Byron-Bethany  irrigation  project 
on  the  west  side  of  the  San  Joaquin  Valley  to  outline  a  suitable 
method  of  irrigating  alfalfa.  Part  of  the  soil  of  this  tract  contains  a 
luge  amount  of  silt  mixed  with  clay,  which  it  is  difficult  to  moisten 
to  the  required  depth,  and  Mr.  Beckett  had  this  kind  of  soil  in  mind 
as  well  as  the  lighter  silty  loams  in  offering  the  following  sugges- 
t  ions: 

( 1 )  Whenever  tlu»  natural  contour  of  the  land  i)erinits,  the  border  system  of 
lt\eling  should  be  used.  The  muxlmum  lejigtb  of  these  border  strips  should 
not  exceed  1,000  feet  on  the  silty  clay  loam  and  silty  clay  soils,  and  660  feet  on 
tlie  lighter  silty  loams. 

Oil  the  heavier  soils  the  width  of  dun-ks  should  not  exceed  40  feet.  A  maxi- 
iiiMin  width  of  r>0  f«.»et  may  be  use<l  on  the  light  soils. 

These  maximum  widths  are  s«>lected  for  the  following  reasons:  In  the  heavier 
Kuils,  which  absorb  water  more  slowly,  small  irrigation  heads  must  be  used. 
If  the  border  strips  on  these  soils  exceetl  a  width  of  40  feet  with  tlie  small 
heads  it  is  extremely  difllcult  to  get  an  even  spread  of  water  over  the  entire 
width  of  bonier  strips.  On  the  lighter  soils  it  is  assumed  that  the  Irrigation 
head  may  be  increased,  permitting  the  use  of  tlie  wider  strip. 

In  the  preparation  of  these  lands  for  irrigation,  the  grade  or  slope  of  the 
border  strii)  is  by  far  the  most  important  factor.  To  reduce  the  rate  of  flow 
of  water  over  the  land  to  a  mininmm  and  to  permit  a  reasonable  penetration 
of  moisture  into  the  soils,  the  heavy  grades  within  the  strips  must  be  elimi- 
nated. On  the  heavier  soils  this  grade  may  range  from  1  to  3.5  inches  per  100 
feet,  while  on  the  lighter  types  6  inches  per  100  feet  should  not  be  exceeded, 
the  most  desirable  grade  being  about  3.5  inches  per  100  feet.  Here  it  is  well 
to  understand  that  the  movement  of  water  over  the  borders  is  affected  by  the 
thickness  of  the  stand  of  alfalfa  as  well  as  the  length  of  the  period  between 
cutting  and  irrigation.  A  100  per  cent  stand  is  one  of  the  most  effective  means 
of  getting  an  even  spread  of  water  over  the  land. 

Too  much  emphasis  can  not  be  placed  on  this  question  of  grades,  for  it  is  im- 
possible to  obtain  satisfactory  results  in  the  irrigation  of  heavy  soils  on  grades 
of  6  inches  or  more  per  100  feet,  especially  if  the  border  strips  are  not  level 
from  side  to  side  and  if  the  stand  of  alfalfa  is  poor. 

(2)  Wherever  tlie  contour  of  the  land  will  ni^t  permit  these  grades  to  be  used, 
contour  borders  may  well  be  substituted,  in  which  any  desired  grade  may  be 
maintained.  The  average  width  of  these  border  .'  trips  will  depend  upon  the 
contour  interval  between  the  levees.  On  the  heavier  soils  this  interval  should 
be  reduced,  thus  narrowing  the  average  width  of  the  strip. 

(3)  Irresi)ective  of  the  type  of  border  strips  used,  the  land  within  the  strips 
should  always  be  carefully  leveled.  The  standard  practice  is  always  to  level 
the  strip  so  that  not  more  than  0.1  foot  difference  In  elevation  is  to  be  found 
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in  its  width.  Tliis  insures  an  even  spread  of  water  over  tlie  entire  soil  surface. 
On  heavy  fills  allowance  must  also  be  made  for  settling ;  this  avoids  the  forma- 
tion of  pot  holes  and  prevents  scalding  of  the  alfalfa. 

(4)  On  all  tj'pes  of  border  strips  on  heavy  soils  surface  drainage  must  be 
provided  for.  This  means  the  construction  of  "  open-ended  "  strips.  In  this 
construction  the  most  common  practice  is  to  extend  the  levees  to  within  10  to 
20  feet  of  the  lower  end  of  the  borders,  thus  allowing  the  excess  water  to  pass 
off  along  the  lower  ends  of  the  strips,  where  it  may  be  collected  and  redistributed 
on  the  next  tier  of  strips.  Occasionally  the  border  strips  are  drained  through 
boxes  into  ditches  serving  the  lower  area,  although  this  method  is  not  exten- 
sively used.  The  object  of  drainage  is  to  prevent  scalding  of  the  alfalfa,  due 
to  submergence  for  a  long  period  during  the  hot  summer  days*. 


Fig. 


29. — Concrete  lined  lateral   with   automatic   check   gate  and   drop  on   Turlock    Irri- 
gation District,  California. 


(5)  The  types  of  border  strips  recommended  above  call  for  small  heads  of 
water.  On  the  heavier  soils  the  head  will  not  exceed  2  cubic  feet  per  second 
for  each  acre  contained  within  the  strip,  with  fractional  acreages  in  proportion 
to  this  amount.  As  an  example  a  strip  660  feet  long  and  40  feet  wide  contains 
approximately  0.6  acre.  Tlie  maximum  flow  turned  into  it,  therefore,  should 
not  exceed  1.25  cubic  feet  per  second.  Under  field  conditions  the  irrigator  soon 
learns  how  the  various  portions  of  his  field  take  water,  and  a  uniform  irrigation 
then  becomes  a  matter  of  judgment  in  splitting  the  irrigation  head  to  obtain  the 
best  results. 

(G)  The  size  of  the  levees  to  be  built  depends  on  the  size  of  the  irrigation  head 
uted,  the  effect  of  harvesting  machinery  in  wearing  down  the  levees,  and 
finally  on  whether  the  field  is  to  be  pastured. 

On  a  straight  border  system  the  settled  levee  in  these  soils  should  have  a  height 
of  at  least  6  inches  and  a  base  width  of  at  least  5  feet.  Under  severe  wear  of 
farm  machinery  in  croh;sing  the  levees  at  an  angle  or  where  the  area  is  to  be 
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pastured  the  size  of  the  levees  should  be  materially  Increased,  the  mlulnium 
Bettletl  hi'ij;!»t  l)elng  at  least  8  or  9  inches,  with  a  base  width  of  about  6  feet 

(7)  Alth<»UK'h  iif  the  alH)ve  discussion  very  detiulte  suggestions  have  been 
made,  the  hi»st  designeil  system  p<»sslble  may  be  a  complete  failure,  owing  to 
IniproiH'r  handling  of  tlie  water  and  i)oor  judgment  on  the  part  of  the  irrigator. 
Witli  abuse  rather  than  use,  any  irrigation  system  may  easily  become  a  burden 
to  the  community  in  which  it  is  locate<l. 

Ihe  Modesto  and  Turlock  irrigation  districts  of  the  San  Joaquin 
Valley,  althoufrh  organized  in  the  late  eighties,  used  little  water 
until  1902.  The  stnictures  which  formed  part  of  the  original  sys- 
trrns  were  of  wood,  but  these  are  Ymng  gradually  replaced  by  more 


"permanent  material.  Figure  29  shows  a  portion  of  one  of  the  dis- 
tributing canals  of  the  Turlock  district  lined  with  concrete  in  which 
is  inserted  an  automatic  check  gate  and  drop.  A  turnout  from  one 
of  these  lined  canals,  consisting  of  two  or  more  joints  of  concrete 
pipe  projecting  out  of  a  concrete  box,  the  opening  of  which  is  con- 
trolled by  wooden  flash  boards,  is  shown  in  figure  30.  Another  turn- 
out consisting  of  concrete  walls,  a  concrete  pipe,  and  metal  gate  is 
shown  in  figure  31. 

»In  the  southern  end  of  the  San  Joaquin  Valley,  at  Wasco,  Calif., 
large  tract  is  being  prepared  for  border  irrigation.     This  tract 
was  prepared  for  irrigation  about  25  years  ago,  by  dividing  it  into 
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large  contour  checks,  a  method  then  commonly  practiced  in  that 
part  of  the  State.  These  being  unsuited  to  modern  requirements, 
the  heavy  levees  are  being  leveled  and  border  strips  33  to  40  feet 
wide  and  660  feet  long  formed  instead.  In  this  work  of  transforma- 
tion the  tract  was  divided  into  fields  to  conform  to  the  topography 
of  the  land,  a  contour  survey  made,  and  ditches  located,  extending 
west  as  well  as  north  and  south  from  the  several  pumping  plants. 
These  ditches  have  a  grade  of  about  2  feet  per  100  feet,  with  a  free- 
board of  5  feet,  and  are  elevated  far  enough  above  the  graded  sur- 
face to  permit  water  to  a  depth  of  5  to  7  inches  to  flow  over  the 
land.  After  the  tract  was  roughly  leveled  by  a  wooden  float  or  drag 
drawn  by  a  tractor,  as  shown  in  figure  32,  the  borders  were  staked 


Fig.  31. — A  turnout  from  main  lateral. 

off  and  marked  by  a  reversible  disc,  without  stagger.  The  borders 
were  made  by  using  first  a  2-mule  plow,  followed  by  a  4-niule  disk. 
After  the  borders  are  made,  the  space  between  each  pair  is  leveled. 
The  appearance  of  the  borders  and  intervening  spaces  at  this  stage 
is  shown  in  figure  33. 

In  the  Imperial  Valley,  for  all  crops  that  are  irrigated  by  flooding, 
the  border  method  is  by  far  the  most  common.  At  first  the  border 
strips  were  made  too  long  and  too  wide  and  little  was  done  to  adapt 
the  size  of  border  and  the  head  of  water  used  to  the  soil  type.  In 
more  recent  years  many  of  the  long  border  strips  on  porous  soils 
have  been  shortened  by  building  additional  head  ditches,  and  the 
heads  of  water  on  compact  soils  have  been  reduced,  to  allow  a  deeper 
penetration  of  moisture.    These  and  other  modifications  of  former 
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practices  are  recommended  by  Packard "  as  a  result  of  investigations 
carried  on  from  1914  to  1917  in  cooperation  with  the  Bureau  of 
Public  Roads.  The  following  paragraphs  are  extracted  from  ^Ir. 
Packard's  bulletin: 

METHOD  or  IRRIGATION   RBCOM MENDED  FOR  POROUS  SOILS. 

The  preat  (lunger  in  all  sandy  or  porous  soils  is  that  too  much  water  will  be 
applied  and  a  high-water  table  thus  formetl.  This  condition  Is  already  prevalent 
ill  some  sectitins,  where  sand  overlies  clay.  The  clay  tends  to  retard  the  down- 
ward movtMut'nt  of  the  water,  and  ns  n  result  there  is  an  accumulation  of  water 
above  this  stratum,  which  gradually  rises  toward  the  surface  as  Irrigation  con- 
tinues. This  rise  of  water  table  can  be  prevt'iited  In  a  majority  of  cases  by 
jhloptlii;,'  one  or  all  of  the  following  su^^restions. 


Fig.  32. — Rough  levelling  land  for  border  irrigation  near  Wasco,  Calif. 

The  border  strips  for  irrigation  on  this  type  of  soil  should  usually  not  exceed 
one-eighth  of  a  mile  in  length  and,  if  necessary,  not  more  than  25  to  30  feet 
in  width  in  order  that  the  water  applied  may  reach  the  lower  end  without 
oversaturating  the  upper  end.  There  are  many  fields  in  the  valley  where  water 
has  been  run  from  a  quarter  to  a  half  mile  on  these  types  of  soil,  with  the 
inevitable  effect  of  adding  too  much  water  at  the  upper  portion  of  the  field, 
which,  of  course,  results  in  a  rise  of  water  table.  The  exact  length  and  width 
of  the  lands  must  depend  on  the  condition  of  the  surface  and  the  degree  of 
porosity  of  the  soil.  If  the  soil  is  very  sandy  the  strips  should  be  both  narrow 
and  short  in  order  to  allow  a  quick  irrigation. 

In  addition  to  using  smaller  strips  than  are  now  being  used,  it  would  be  an 
advantage  in  nearly  all  cases  to  use  much  larger  heads  of  water  than  are  at 
present  used  on  this  type  of  soil.  A  small  head  will  often  disappear  so  rapidly 
at  the  upper  end  that  it  takes  a  very  long  time  to  cover  the  field.  The  size  of 
head  must  conform  to  the  size  of  the  strip  and  the  character  of  the  soil,  the 

5  Bulletin  No.  284,  University  of  California,  "  Irrigation  of  Alfalfa  in  Imperial  Valley," 
by  W.  E.  Packard. 
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poiut  being  to  run  the  water  so  quickly  over  the  land  that  an  excess  above  the 
requirements  of  the  plants  will  not  be  added  to  any  part  of  it.  A  head  of  3  to 
8  cubic  feet  per  second  for  the  very  sandy  soil  and  from  2  to  4  cubic  feet  per 
second  for  tlie  more  compact  sandy  loams  would  not  be  too  great,  A  soil  auger 
can  be  very  effectively  used  in  determining  the  soil-moisture  condition  where 
one  is  uncertain  regarding  the  moisture  penetration. 

METHOD    OF   IRRIGATION    RECOMMENDED    FOR    MEDIUM    SOILS. 

The  sandy  loam  soils  are  easily  irrigated,  although  too  much  or  too  little 
water  is  sometimes  applied,  with  the  usual  results.  There  is  no  good  excuse, 
however,  for  not  having  a  good  moisture  condition  in  these  medium  soft  soils. 
If  the  alfalfa  does  not  grow  as  rapidly  as  desired,  an  investigation  should  be 
made  of  the  moisture  condition  in  the  soil  by  the  use  of  a  soil  auger  or  a  spade. 
If  the  top  soil  appears  too  dry  before  irrigation  it  would  perhaps  be  wise  to 
give  the  held  an  additional  light  irrigation  between  cuttings. 


< 


Pig.  :vA. — Newly  made  borders  on  the  Hoover  farm  near  Wasco,  Calif. 
METHOD   OF   IRRIGATION    RECOMMENDED   FOR   COMPACT    SOILS. 

The  problem  on  the  hard  type  of  soils  is  to  get  the  water  deep  into  the  soil 
in  sufficient  quantities  to  maintain  rapid  growth. 

In  many  cases  the  fact  that  the  surface  has  been  irrigated  is  taken  as  evi- 
dence that  the  water  has  soaked  in,  while  in  reality  only  the  top  6  inches  have 
been  wetted.  It  is  very  common  to  find  dry  soil  at  a  depth  of  2^  to  3  feet  in 
these  heavy  soils.  In  order  to  get  proper  penetration,  the  following  recommen- 
dations should  be  followed  out. 

The  border  strip  should  be  from  an  eighth  to  a  quarter  mile  long,  very  sel- 
dom running  one-half  mile,  as  is  now  a  common  practice.  It  is  difficult  to 
handle  water  properly  on  long  strips,  as  a  flooding  of  the  lower  end  can  seldom 
be  avoided.  On  land  that  is  comparatively  flat,  borders  50  to  100  feet  apart 
are  satisfactory,  but  when  the  land  is  at  all  steep,  strips  should  be  narrowed 
down  to  25  to  30  feet  wide,  so  that  a  small  head  will  cover  the  surface  evenly. 

In  order  to  get  proper  penetration  it  is  necessary  to  run  a  comparatively 
small  head  for  a  long  time.  Fields  which  yielded  from  2*  to  3  tons  per  acre 
per  year  have  been  made  to  double  the  yield  through  this  system  of  irrigation. 
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A  small  liead  of  water  requires  a  much  longer  time  to  travel  over  the  field  than 
a  larger  hea«l  and  allows  of  a  better  penetration.  Land  which  could  be  wetted 
only  to  a  depth  of  3  feet  when  large  heads  were  used  were  successfully  wetted 
to  a  depth  of  5  and  6  feet  by  the  use  of  smaller  heads.  The  effect  of  smaller 
heads  running  for  a  longer  time  is  more  noticeable  with  furrow  irrigation  than 
with  lltKxling,  but  the  eflfect  is  marked  in  both  cases. 

Formerly,  wooden  border  gates  were  used  throughout  in  the  Im- 
I  >orial  Valley,  but  owing  to  unfavorable  climatic  conditions  the  wood, 
when  in  contact  with  earth,  soon  decayed,  and  structures  of  more 
permanent  materials  have  taken  their  place.    The  border  gate  now 
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Fio.  34. — Imperial  Valley  t)order  gate. 

\  ery  generally  installed  is  shown  in  figure  34.  It  consists  of  a  joint 
of  concrete  pipe,  usually  12  inches  in  diameter,  to  which  is  precast  a 
bulkhead  of  the  same  material.  The  gate  proper  is  made  of  galvan- 
ized iron  which  fits  into  grooves  in  the  bulkhead,  and  at  the  bottom 
of  each  groove  is  an  opening  for  the  removal  of  sand  and  silt.  The 
capacity  of  a  12-inch  gate  is  about  3  second-feet,  when  laid  so  that 
the  center  of  the  pipe  is  on  a  level  with  the  ground  surface.  One  or 
two  extra  joints  of  pipe  are  used  with  each  gate. 


How  To  Do  It 

DO  YOU  WANT  practical  suggestions  on  how  to 
build  a  silo,  a  hog  house,  a  poultry  house,  a  potato- 
storage  house,  or  how  to  make  a  tireless  cooker  or 
other  farm  home  convenience?  Are  you  seeking 
ideas  on  how  to  prepare  vegetables  for  the  table,  how 
to  care  for  food  in  the  home,  how  to  bake  bread  and 
cake  and  other  appetizing  foods  in  an  efficient  and 
economical  manner?  Is  there  some  practical  ques- 
tion about  your  corn  or  wheat  or  cotton  or  other 
crops,  or  about  your  poultry  or  live  stock,  to  which 
you  are  seeking  an  answer?  The  answers  to  thou- 
sands of  such  questions  and  practical  suggestions 
for  doing  thousands  of  things  about  the  farm  and 
home  are  contained  in  over  500  Farmers'  Bulletins, 
which  can  be  obtained  upon  application  to  the  Divi- 
sion of  Publications,  United  States  Department  of 
Agriculture,  Washington,  D.  C. 


WASHINGTON  :  GOVERNMENT  PRINTING  OFFICE  :  1922 


^^M 


I^^ik^ 


■-^^m-^ 


U.  S.  DEPARTMENT  OF 
AGRICULTURE 

FARMERS'  BULLETIN  No.1244 


TN  MANY  SECTIONS  of  the  swine-raising  States  it 
-^  is  still  customary,  although  a  violation  of  the  law, 
to  attempt  the  shipping  of  diseased  hogs  to  market 
instead  of  giving  the  ailing  herd  proper  attention 
and  treatment. 

In  numerous  cases  such  hogs  are  affected  with 
some  contagious  disease  and  not  only  succumb  in 
shipment  but  spread  the  infection  to  others  with 
disastrous  results. 

It  would  be  much  safer  for  the  livestock  industry 
in  general,  although,  perhaps,  less  profitable  to  the 
owner,  to  hold  sick  hogs  on  the  farm  till  they  have 
received  proper  treatment  and  are  fully  recovered. 

Federal  and  State  l-egulations  are  intended  to  pro- 
hibit the  moving  of  diseased  swine  from  one  point  to 
another,  and  do  much  toward  reducing  the  number 
of  dead  hogs  reaching  the  market,  and  to  lessen  the 
dissemination  of  swine  diseases. 


Washington,  D.  C.  Issued  June,  1923 
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DISEASES,  AILMENTS,  AND  ABNORMAL 
CONDITIONS  OF  SWINE. 

By  T.  P.  White, 
lAtant  Chief,  DivUion  of  Hog-Cholera  Controf,  Bureau  of  Animal  Industt-y. 
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IMPORTANT  INFECTIOUS  DISEASES. 
DISEASES    AND    CONDITIONS    RESEMBLING    HOG    CHOLERA. 

\YITH  THE  DIMINUTION  of  hog  cholera,  the  attention  of 
'^  farmers  and  swine  breeders  is  called  to  more  or  less  serious  ail- 
inonts  of  swine  which,  in  time  of  unusual  prevalence  of  hog  cholera, 
go  unnoticed  or  possibly  are  diagnosed  as  cholera  itself.  The  group 
includes  anthrax,  epilepsy,  gastroenteritis,  necrobacillosis,  pleurisy, 
pneumonia,  poisoning,  swine  plague  (hemorrhagic  septicemia),  tu- 
berculosis, and  worms.  Other  diseases  not  similar  in  appearance  to 
hog  cholera  are  either  not  recognized  or  are  not  deemed  of  sufficient 
importance  to  require  attention.  Any  deviation  from  the  normal  in 
the  functions  of  an  animal,  such  as  gait,  appetite,  or  digestion,  de- 
serves the  closest  watching  in  order  that  measures  may  be  taken  to 
prevent  serious  results  and  possible  losses.  ^Vhile  some  minor  ail- 
ments of  swine  might  be  treated  successfully  by  the  ow^ners,  it  is 
always  well,  in  case  of  doubt,  to  call  for  more  experienced  service. 

The  owner  of  hogs  is  interested  in  having  his  herd  free  from  dis- 
ease. The  healthier  the  animals  the  quicker  they  will  finish  for 
market.  In  a  large  number  of  cases  sickness  and  unthriftiness  are 
due,  directly  or  indirectly,  to  improper  care  in  housing,  feeding,  and 
at  farrowing  time.    Even  under  the  best  conditions  hogs  are  liable 
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to  sicken,  and  in  all  circumstances  of  that  character  there  is  need  of 
correct  diagnosis  in  order  that  effective  treatment  may  be  given. 
Many  factors  are  to  be  considered  in  distinguishing  between  liog 
cholera  and  the  various  other  ailments  and  conditions  that  resemble 
that  disease. 

HOG    CHOLERA. 

Hog  cholera  is  still  the  most  serious  of  swine  diseases.  For  many 
years  the  swine  industry  has  been  hampered  and  retarded  in  growth 
by  the  ravages  of  the  disease  and  in  some  sections  entire  herds  were 
destroyed.  The  reappearance  of  cholera  year  after  year,  with  prac- 
tically no  known  methods  of  protection,  lent  a  discouraging  aspect 
to  the  raising  of  swine.  The  losses  in  a  single  year  from  cholera 
have  been  computed  as  high  as  $73,000,000,  and  for  many  years  it 
was  estimated  at  $40,000,000  annually. 

Though  years  have  been  spent  in  the  study  of  hog  cholera  there 
are  yet  many  factors  responsible  for  the  spread  of  the  infection  that 
are  not  known  or  fully  understood.     As  a  result  of  experiments  a 
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serum  was  developed  by  the  United  States  Department  of  Agricul- 
ture which  protects  hogs  against  cholera.  The  general  adoption  and 
use  of  this  immunizing  agent  have  created  a  feeling  of  security 
among  swine  growers  and  the  result  has  been  an  increase  in  the 
production  of  hogs.  Incidentally,  it  has  stimulated  the  raising  of 
cattle,  since  this  phase  of  farming  can  be  engaged  in  on  a  mo 
profitable  basis  by  having  healthy  herds  of  hogs  follow  the  cattle 

Although  losses  from  hog  cholera  have  been  reduced  oyer  60 
cent  from  the  peak  years  of  destruction,  the  lack  of  attention  on 
part  of  farmers  in  the  proper  care  of  swine  herds  still  occasions 
morions  monetary  loss  each  year  to  the  swine  industry  as  a  whole.    _ 

Symptoms. — Hog  cholera  is  characterized  by  complete  loss  of  ap- 
petite, extremely  high  temperature,  constipation  usually  followed 
by  diarrhea,  chills,  depression,  burrowing  in  litter,  ears  and  tail 
drooping,  and  sometimes  cough.  (See  Fig.  1.)  Red  spots  or  blotches 
appear  on  the  skin  of  the  belly,  inner  side  of  the  hams,  and  on  '' 
ears.  In  the  advanced  stages  there  is  a  staggering  gait,  and  a  gum 
discharge  from  the  eyelids  often  glues  the  eyes  shut.  All  of  th 
symptoms,  however,  may  not  appear  in  each  individual  hog  affect 
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Lesions. — On  auioi»v  .^<niie  or  all  of  iho  followinjj:  lesions  may  he 
notinl :  Ht'inorrhafjes  (small,  dark-red  spots)  sho\vin<2:  thr()u<i:h  the 
capsule  of  the  kidneys,  bright-red  blotches  on  the  surface  of  the 
lungs  and  the  outer  covering  of  the  intestines.  The  lymphatic  glands 
are  congested  and  enlarged,  those  most  easily  observed  being  located 
at  the  angle  of  the  lower  jaw,  in  the  flanks,  and  in  the  fat  of  the 
intestines.  Small,  reil  blotches  may  be  also  found  on  the  inner  lining 
of  the  bladder  and  on  the  heart.  In  the  advanced  or  chronic  stage 
large  buttonlike  ulcere  may  be  seen  on  the  mucous  membrane  (inner 
lining)  of  the  large  intestines  near  the  point  where  the  large  and 
small  intestines  join. 

Treatment  and  prevention. — There  is  no  reliable  treatment  for  a 
hog  visibly  sick  with  hog  cholera.  Owing  to  the  sudden  onset  and 
the  rapid  spread  of  the  disease,  swine  herds  should  be  constantly 
protected  against  the  danger  of  infection.  Cleanliness  in  the  hog  lot, 
tlie  pen,  and  the  shelter  is  absolutely  necessary  for  the  welfare  or 
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the  herd.  Proper  housing  (as  in  Fig.  2) ,  disinfection  of  quarters  from 
time  to  time,  keeping  the  animals  within  well-fenced  lots  to  protect 
against  infection  carriers,  and  care  in  feeding  will  do  much  toward 
keeping  the  herd  free  from  disease.  In  case  a  herd  is  attacked  by 
cholera  prompt  attention  is  essential  to  prevent  heavy  losses.  The 
serum  treatment  should  be  administered  as  soon  as  the  disease  is 
recognized  or  preferably  when  there  is  reason  to  suspect  that  the  ani- 
mals have  been  exposed  to  the  infection.  If  any  of  the  hogs  have 
died,  the  carcasses  should  be  burned  or  buried.  After  the  sick  ones 
have  recovered  and  no  further  spread  of  the  disease  is  noted,  all 
quarters  to  which  the  animals  haA^e  had  access  should  be  cleaned  and 
disinfected. 

The  serum  treatment  for  hog  cholera  is  primarily  an  immunizing 
agent  against  the  disease,  though  when  used  in  the  early  stages  it 
seems,  in  some  cases,  to  have  a  curative  effect.  Many  laymen  are 
attempting  to  treat  hogs  for  cholera  without  being  able  to  recognize 
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one  swine  disease  from  another.  Many  minor  ailments  are  often 
mistaken  for  cholera,  and  serum  is  used  when  cholera  is  not  present, 
ending  in  bad  results  and  the  waste  of  the  serum.  If  cholera  is 
suspected,  it  is  always  best  to  call  a  trained  veterinarian. 

For  further  details  concerning  this  disease  and  its  prevention  see 
Farmers'  Bulletin  834,  Hog  Cholera. 

SWINE  PLAGUE   (Hemorrhagic  Septicemia). 

Swine  plague  is  essentially  a  type  of  swine  pneumonia,  but  is  n 
a  herd  disease.  It  attacks  individuals  only,  in  the  herd  as  a  rul 
It  is  now  generally  agreed  that  swine  plague  and  hemorrhagic  se 
ticemia  in  swine  are  the  same. 

Cause. — Swine  plague  is  caused  by  a  specific  organism,  Pasteurel 
suisepticcL.     This  germ  is  found  in  the  respiratory  tract  of  man 
Jfiealthy  hogs,  but  is  apparently  harmless  until  the  vitality  of  thi 
hog  is  lowered  through   disease  or  other  factors.     This  account 
perhaps,  for  the  fact  that  swine  plague  is  often  found  in  connection 
with  hog  cholera.    The  devitalizing  effects  of  cholera  on  the  animal 
create  a  condition  under  which  the  disease  organism  becomes  active 
resulting  in  the  developing  of  swine  plague.     In  such  cases  it  i 
practically   impossible   to    differentiate   between   the    two    diseases 
Even  with  a  post-mortem  examination  it  is  quite   difficult  to  ei 
tablish  a  line  of  demarcation  between  hog  cholera  and  swine  plagUi 
when  occurring  in  the  same  animal  at  the  same  time. 

Treatment. — When  swine  plague  appears  as  a  complication  of  hq 
cholera  the  case  should  be  handled  and  treated  as  one  of  hog  cholen 
as  the  latter  disease  is  by  far  the  more  fatal.  The  treatment  fo 
an  uncomplicated  case  of  swine  plague  is  largely  hygienic.  Remoy 
the  sick  hogs  to  comfortable,  dry,  clean  quarters,  provide  plent' 
of  fresh  air  and  clean  drinking  water.  Restrict  the  feed  for  a  fei 
days. 

Hemorrhagic   septicemia   bacterins   and   hemorrhagic   septicemi 
serums  are  on  the  market  and  have  been  used  more  or  less  extei 
sively,  but  the  treatment  of  this  disease  with  such  products  is  st: 
in  the  experimental  stage. 

TUBERCULOSIS. 

Tuberculosis  is  an  infectious  disease  common  to  both  domest 
animals  and  man.  It  is  slow  in  its  development  and  is  hard  to  reco^ 
nize  until  the  later  stages,  except  through  the  application  of  tl 
tuberculin  test.  In  hogs  tuberculosis  is  not  likely  to  be  mistaken  f< 
hog  cholera  unless  the  disease  (tuberculosis)  has  progressed  to  8 
advanced  stage. 

Symptoms. — Tuberculosis,  though  it  may  have  existed  in  a  hei 
for  a  considerable  period,  is  difficult  to  detect  by  clinical  examinatio] 
There  is  rarely  any  elevation  of  temperature.  The  appetite,  as  a  rul 
is  not  impaired  in  the  early  stages  of  the  disease.  Later,  howeve 
the  hogs  affected  lose  their  appetite,  and  this,  coupled  with  the  was 
ing  nature  of  the  disease,  causes  the  animals  to  become  weak  an 
emaciated.  If  the  lungs  are  involved,  there  is  frequent  coughin! 
while  lesions  of  the  intestines  may  produce  more  or  less  diarrhea.  1 
advanced  cases  the  temperature  is  sometimes  below  normal,  and  tl 
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ailment  then  somewhat  resembles  chronic  hoe:  cholera.  However, 
there  is  no  congestion  of  the  visible  mucous  membranes  and  no  gummy 
exudate  from  the  eyelids.  While  the  animals  are  slow  in  moving 
about,  there  is  not  the  staggering  gait  seen  in  chronic  cholera. 

Autopsy. — On  examination  oi  the  dead  animal  there  will  be  found 
in  the  lungs  whitish-gray  nodules  varying  in  size  irom  a  pea  to  a 
walnut,  and  even  larger.  These  nodules  have  a  yellowish  cheeselike 
center.  Similar  lesions  may  also  appear  in  the  liver  and  the  spleen 
(melt).  Sometimes  these  nodules  may  consist  of  a  fibrinous  material 
and  contain  a  cheesy  or  granular  substance.  The  lymphatic  glands 
of  the  body,  especially  those  located  at  the  angle  of  the  lower  jaw, 
those  l)etween  the  lun^s,  and  those  in  the  fat  of  the  intestines,  are 
usually  involved.  Tuberculosis  causes  the  inner  portion  of  these 
glands  to  turn  to  a  cheesy  consistency,  yellowish-white  in  color,  which 
in  the  advanced  stage  of  the  disease  may  assume  a  gritty  condition 
somewhat  resembling  grains  of  sand,  very  noticeable  when  cutting 
through  them  with  a  knife.  In  generalized  cases  of  tuberculosis  the 
lungs  may  be  filled  with  multiple  tuberculous  abscesses  and  those 
organs  may  adhere  to  the  ribs.  The  multiple  abscesses  are  sometimes 
seen  covering  the  entire  pleura  on  one  or  both  sides. 

The  extent  of  tuberculosis  among  swine  in  the  United  States  is 
indicated  in  the  annual  reports  of  the  Bureau  of  Animal  Industry, 
United  States  Department  of  Agriculture.  During  a  seven-year 
period,  l)eginning  in  1914,  there  were  found  at  slaughtering  estab- 
lishments where  Federal  inspection  was  maintained  over  3,500,000, 
or  an  average  of  500,000  hogs  each  year  affected  with  tuberculosis. 
These  hogs  were  shipped  from  practically  all  parts  of  the  country, 
and  show  that  there  are  but  few  sections  free  from  the  disease. 

Treatment. — Prevention  is  the  main  thought  in  the  fight  against 
tuberculosis.  Since  hogs  usually  contract  the  disease  through  feed- 
ing on  skim  milk  from  tuberculous  cows  or  in  following  tuberculous 
cattle  in  the  feed  lot,  there  is  no  better  preventive  measure  than  to 
have  a  tuberculous-free  herd  of  cattle.  All  skim  milk  fed  should 
be  heated  sufficiently  (145°  F.  for  30  minutes)  to  kill  the  germs  of 
tuberculosis. 

The  tuberculin  test  is  being  used  successfully  in  detecting  tuber- 
culosis in  swine,  the  intradermic  test  being  preferable.  The  reactors 
should  be  segregated  and  handled  according  to  official  agreement,  if 
such  exists.  If  the  animals  are  marketed  for  slaughter,  they  should 
be  shipped  under  proper  regulations  to  a  slaughterhouse  where 
slaughtering  is  done  under  the  supervision  of  Federal  inspectors. 
Hogs  known  to  be  affected  with  tuberculosis  should  not  be  sold  to 
local  butchers. 

HOG   "FLU"    (Swine   Influenza,   Infectious    Bronchitis). 

Hog  "  flu  "  or  swine  influenza,  sometimes  referred  to  as  infectious 
bronchitis,  is  a  disease  of  swine  which  appears  widespread,  particu- 
larty  in  sections  where  hogs  are  raised  in  large  numbers.  It  is  a  herd 
disease  attacking  a  large  per  cent  of  the  animals  at  the  same  time. 
The  thrifty,  growing  hogs  seem  to  be  more  susceptible  than  the  poorly 
fed  and  unthrifty  ones. 

Cause. — The  causative  agent  of  flu  is  unknown.  AVhile  a  sudden 
change  of  feed,  such  as  from  pasture  to  a  heavy  ration  rich  in  pro- 
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tein,  has  been  attributed  as  a  factor,  a  study  of  the  disease  has  failed 
to  substantiate  this  theory. 

Symptoms. — Swine  flue  is  characterized  by  the  sudden  prostration 
of  a  large  portion  of  the  herd.  There  is  complete  loss  of  appetite. 
Spasmodic  breathing,  or  thumps,  is  one  of  the  first  symptoms  noted. 
When  urged  to  move,  the  animals  have  violent  fits  of  coughing. 
The  eyes  are  red,  swollen,  and  weeping.  There  may  be  a  discharge 
from  the  nose,  often  streaked  with  blood.  Occasionally  a  hog  will 
vomit  stringy  mucus  tinged  with  bile.  The  temperature  in  typical 
outbreaks  ranges  from  104°  F.  to  108°  F.  and  usually  drops  to  103° 
F.  to  104°  F.  in  about  a  week,  when,  if  the  hogs  survive,  they  are 
usually  back  on  feed. 

Treatment. — The  treatment  for  swine  flu  is  almost  entirely  hy- 
gienic. Place  the  animals  in  warm,  clean,  well-bedded  quarters, 
with  plenty  of  fresh  air,  and  provide  plenty  of  fresh  drinking  water. 
Give  little  feed  or  none  at  all  for  24  hours. 

INFECTIOUS  ARTHRITIS    (Joint  111,  Navel  111). 

Cause. — Infectious  arthritis  is  an  ailment  resulting  from  filthy, 
damp  hog  lots  and  insanitary  pens  and  shelters.  Germs  gain  entrance 
to  the  body  through  the  tender  navel  soon  after  birth.  The  infection 
reaches  the  joints  and  seems  to  center  in  these  locations. 

Symptoms. — The  symptoms  noted  are  disinclination  to  suckle, 
constipation,  dullness,  and  lameness.  Examination  of  the  navel  will 
reveal  the  seat  of  inflammation  and  sometimes  an  abscess.  The  joints 
are  found  to  be  hot,  tender,  and  swollen.  Weakness  and  emaciation 
follow  and  the  aflfected  pigs  usually  die  from  septic  absorption. 

Treatment. — While  infectious  arthritis  is  not  seen  as  frequently  in 
pigs  as  in  calves  and  foals,  it  is,  nevertheless,  a  good  precaution  to 
examine  young  pigs  very  closely  for  a  few  days  following  birth,  or 
until  the  navel  cord  has  dried  and  fallen  oif.  If  inflammation  is 
noted  the  navel  should  be  washed  with  warm  water  to  which  a  small 
amount  of  cresol  has  been  added,  and  then  a  dry  dusting  powder  of 
starch  or  alum  applied.  Each  pig  should  be  given  a  physic  of  Epsom 
salt  and  kept  in  a  dry,  warm  place.  If  Epsom  salt  is  not  available,  a 
dose  of  raw  linseed  oil  may  be  given. 

ANTHRAX. 

Anthrax  is  an  infectious  disease  of  domestic  animals  which  attacks 
cattle  and  sheep  particularly.  Hogs  are  less  susceptible  to  antlirax, 
though  in  a  few  cases  they  have  been  known  to  contract  the  disease. 

Cause. — Anthrax  is  caused  by  a  specific  microscopic  organism 
known  as  the  anthrax  bacillus.  This  organism  lives  in  damp  soil, 
and  fields  containing  stagnant  pools  in  which  the  disease  has  existed 
may  be  the  source  of  infection. 

Symptoms. — The  symptoms  of  anthrax  appear  suddenly  and  quito , 
often  the  animals  are  found  dead  before  anything  wrong  has  been 
observed.  When  the  disease  is  noted  in  the  living  animal  there  is  a 
high  temperature,  a  complete  loss  of  appetite,  chills,  and  muscular 
tremblings.  The  breathing  is  labored.  Blood  escapes  from  the 
vessels,  and  the  throat  becomes  swollen  and  filled  with  bloody  froth. 
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Red  blotches  may  be  seen  under  the  skin  as  .well  as  in  the  internal 
orjrans  aftor  death. 

Treatment. — A  vaccine  is  now  available  and  generally  used  as  an 
immiinizinij:  a«rent  a<rainst  anthrax,  and  in  some  instances  it  has  been 
usinl  as  a  curative  with  some  degree  of  success.  Tlie  organism  of 
ainthiax  is  very  hard  to  destroy  by  the  usual  means  of  disinfection 
and  the  burning  of  carcasst»s  of  animals  that  die  of  the  disease  is 
very  important.  It  is  eciuaily  as  important  that  the  quarters  to  which 
the  sick  ones  have  had  access  be  thoi*oughly  disinfected.  Anthrax  is 
transmissible  to  man  and  extreme  care  should  be  exercised  when 
handling  diseased  carcasses.  Outbreaks  of  the  disease  should  be  re- 
ported pi*omntly  to  the  proper  State  authorities  and  their  advice 
followed  in  the  suppression  of  the  malady. 

LESSER  DISEASES,  AILMENTS,  AND  CONDITIONS. 

ABORTION. 

Abortion  is  the  expulsion  of  the  developing  embryo  from  the 
iittTus  before  the  end  of  the  gestation  period. 

Cause. — Abortion  may  be  brought  about  through  exposure  to  se- 
vere cold  weather,  injuries,  crowding,  or  rough  handling.  It  may 
occur  as  a  result  of  poisoning  and  as  a  sequel  of  and  in  the  course 
of  an  infectious  disease.  Infectious  abortion  is  caused  by  a  specific 
)  organism  which  invades  the  genital  organs.  This  type  of  the  disease 
is  discussed  in  FarmeiV  Bulletin  790,  Contagious  Alx)rtion  of  Cattle. 

Symptoms. — The  symptoms  of  pending  abortion  vary  according 
to  the  period  the  animal  has  been  pregnant.  In  the  advanced  stage 
of  gestation  the  sow  in  which  abortion  is  threatened  goes  off  feed, 
is  restless,  shivers,  has  muscular  tremblings,  and  at  times  may  ex- 
perience labor  pains.  Bleeding  from  the  genitals  may  occur,  al- 
though this  is  not  a  constant  symptom.  After  a  time  the  delivery 
of  dead  pigs  will  come  about,  it  is  quite  common  in  aborting  sows 
to  have  a  discharge  from  the  uterus  resulting  from  infection. 

Treatment. — Proper  care  of  pregnant  sows  will  do  much  to  elimi- 
nate the  danger  of  abortion.  Pregnant  animals  should  be  protected 
from  injuries  and  exposure  to  bad  weather.  They  should  have  plenty 
of  exercise  and  not  be  placed  in  crowded  pens  or  shelters.  Feeding 
has  much  to  do  with  the  general  health  of  the  pregnant  sow,  which 
in  turn  has  a  decided  influence  on  gestation.  Wlien  signs  of  abortion 
are  noted  the  sow  should  at  once  be  taken  away  from  the  rest  of 
the  herd  and  placed  in  a  clean,  comfortable  shelter,  preferably  a 
box  stall.  If  the  pigs  are  dead  and  can  not  be  expelled  in  the  natural 
way  they  should  be  removed  with  instruments,  care  being  taken  also 
to  remove  all  of  the  afterbirth  from  the  uterus.  The  parts  should 
be  washed  out  with  a  warm  normal  salt  solution.  The  diet  should 
consist  of  soft  liquid  rations,  such  as  mashes,  milk,  and  clean  slops. 
■.  A  dose  of  calomel  may  be  given  to  keep  the  liver  active.  If  there  is 
1  discharge  from  the  uterus  of  the  aborting  sow,  douching  with 
permanganate  of  potash,  1  ounce  to  the  gallon  of  water,  or  a  2  per 
ient  solution  of  lysol,  repeated  once  a  day,  usually  proves  very  bene- 
icial.  It  is  always  well  to  consult  a  veterinarian. 
44971°— 23 2 
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CHOKE    (Obstruction    of    the    Gullet). 

Cause. — Obstruction  of  the  gullet  in  hogs  is  commonly  caused  by 
the  animal  attempting  to  swallow  a  piece  of  potato,  apple,  turnip, 
or  other  hard  feed  before  it  is  sufficiently  chewed.  In  some  cases  the 
obstruction  may  be  partial  and  allow  the  passage  of  liquid  but  not 
solid  feed,  while  in  others  there  is  a  complete  obstruction. 

Symptoms. — A  choke  is  easily  recognized  by  the  fact  of  its  sudden 
appearance.  The  hog  suddenly  stops  eating,  stands  with  outstretched 
head  and  neck,  nose  held  close  to  the  ground,  mouth  open,  and  saliva 
flowing  freely.  If  the  obstruction  is  complete  a  considerable  amount 
of  fluid  may  find  its  way  into  the  air  passages  and  occasion  coughing 
spells.    The  animal  gasps  and  sometimes  makes  efforts  to  vomit. 

Treatment. — Examination  does  not  reveal  the  location  of  the  ob- 
ject so  readily  in  the  hog  as  in  the  cow  or  the  horse,  owing  to  the  large 
amount  of  fatty  tissue  around  the  throat.  The  condition  is  more  diiii- 
cult  to  treat  in  the  hog  than  in  other  animals.  It  is  rather  dangerous 
to  drench  a  hog,  and  to  use  a  probang  is  equally  so,  unless  one  has  a 
thorough  knowledge  of  the  back  of  the  mouth  opening  into  the 
esophagus  (gullet).  If  the  choke  is  in  the  upper  portion  of  the 
gullet,  the  material  may  be  reached  and  removed  with  the  fingers  or 
with  long  forceps  or  pinchers.  If  located  lower,  the  administration 
of  oil  may  be  attempted  and  prove  successful,  as  it  may  work  around 
the  mass  and  soften  it  sufficiently  to  permit  it  to  be  swallowed,  or 
having  lubricated  the  esophagus,  it  may  assist  in  the  expulsion  of  the 
object  in  the  act  of  coughing  or  vomiting.  The  condition  is  serious 
enough  to  require  trained  service. 

DIARRHEA  IN  PIGS    (Scours). 

"  Scours  "  is  a  very  serious  ailment  of  pigs  which  takes  a  heavy  toll 
each  year  from  the  new  litters.  In  many  of  the  swine-raising  States 
of  the  Middle  West,  where  as  a  rule  spring  is  a  rainy  and  backward 
season,  scours  is  rated  next  to  hog  cholera  in  the  destruction  of  pigs,; 
and  causes  severe  losses  to  the  industry. 

Causes. — Scours  is  a  condition  resulting  from  improper  care  of 
both  the  sow  and  the  litter,  and  may  appear  in  pigs  at  an  age  varying 
from  one  day  to  several  weeks.  When  the  disease  attacks  a  pi^  a, 
day  or  two  old  it  is  evident  that  some  element  of  faulty  nutrition 
in  the  mother  is  a  responsible  factor.  Where  the  pigs  are  kept  in 
damp,  insanitary  quarters,  deprived  of  sunshine  and  exercise,  or  al- 
lowed to  be  out  and  exposed  to  cold,  rainy  weather  and  becomf 
chilled,  it  is  no  wonder  the  litter  becomes  a  victim  of  diarrhea. 

Symptoms. — The  chief  symptom,  of  course,  is  the  profuse  diarrhen 
The  discharge  from  the  bowels  is  of  a  thin  fluidlike  character  graj- 
ish-yellow  in  color,  and  of  a  very  foul  odor.  At  first  the  appetite 
is  not  badly  impaired,  but  in  a  few  days  the  pigs  affected  stop  eatin: 
or  nursing  and  they  soon  begin  to  lose  strength  and  flesh.  The  con 
becomes  rough  and  scurfy  and  the  little  pig  squeals  with  pain  whei 
handled. 

Treatment. — If  the  scours  sets  in  when  the  pig  is  but  a  few  da} 
old  the  ailment  is  nearly  always  fatal.    Proper  attention  should  h 
given  to  the  feeding  of  the  sow  both  before  and  after  parturition 
so  that  nothing  of  an  irritating  nature  is  transmitted  through  th< 
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milk  to  the  otTsprin^.  The  nui-sing  sow  shouhl  he  kept  in  a  clean, 
warm,  comfortable  pen  or  shelter  where  with  her  litter  she  will  have 
plenty  of  room,  air,  and  sunshine.  The  pigs  should  receive  each  a 
dose  of  Epsom  salt  as  a  physic  to  clean  out  whatever  irritating  sub- 
stance there  is  in  the  bowels.  If  the  diarrhea  persists  the  physic 
may  be  followed  with  half-dnim  doses  of  subnitrate  of  bismuth.  In 
the  absence  of  Epsom  salt  raw  linseed  oil  may  be  substituted. 

GASTROENTERITIS  (Inflammation  of  the  Stomach  and  Bowels) 

Inflammation  of  the  stomach  and  bowels  is  discussed  under  one 
heading,  as  in  nearly  all  cases  the  condition  involves  both  of  these 
digestive  organs. 

Cause. — As  a  rule,  gastroenteritis  is  the  result  of  improper  feeding. 
li  may  i-esult  from  tne  action  of  irritating  substances,  such  as  lye. 
washing  compounds,  and  sometimes  glass,  in  garbage.  Drinking  or 
briije  or  eating  too  much  salt,  as  well  as  many  forms  of  poisoning, 

ty  brin^  about  the  condition.    Excessive  or  prolonged  feeding  on  a 

itain   diet,  such   as  green  corn,   frozen   forage  or  silage,  moldy 

•  d,  or  drinking  cold  water  while  in  a  highly  heated  state — any  of 
iiu'so  factors  may  induce  gastroenteritis. 

Symptoms. — Gastroenteritis  is  more  common  in  growing  pigs  and 
sliotes  than  in  older  hogs,  and  the  symptoms  may  easily  be  con- 
fused with  those  of  hog  cholera.  Owing  to  the  severe  pain,  the 
animals  stand  with  arched  backs  and  tucked-up  flanks.  There  is 
suppression  of  appetite.  Particularly  in  pigs,  there  is  a  thin,  fluid- 
like diarrhea.  If  pressure  is  applied  to  tne  belly  the  animals  show 
evidence  of  pain.  There  is  a  slignt  rise  of  temperature,  accompanied 
with  thii*st.  As  the  ailment  continues  there  is  pronounced  weakness 
and  a  staggering  gait. 

Treatment. — If  proper  care  and  attention  are  given  to  feeding,  the 
extent  of  gastroenteritis  in  hogs  wiU  greatly  diminish.  First  of 
all  the  diet  must  be  corrected,  and  whatever  irritating  substance 
there  is  in  the  digestive  tract  must  be  eliminated.  A  dose  of  Epsom 
salt,  or  of  raw  linseed  oil,  varying  from  1  to  6  ounces  according  to 
the  size  of  the  animal,  should  be  given.  Avoid  heavy  feeding  for 
several  days,  giving  thin  bran  mashes,  barley  gruel,  and  milk.  Tlie 
animals  should  be  brought  back  to  the  normal  ration  gradually.  If 
the  diarrhea  persists,  intestinal  antiseptics  are  indicated,  such  as  the 
sulphocarbolates.     Give  a  plentiful  supply  of  clean  drinking  water. 

ICTERUS    (Jaundice). 

Cause. — Icterus,  or  jaundice,  is  an  abnormal  condition  due  to  some 
obstruction  of  the  bile  ducts  in  the  liver,  and  instead  of  the  bile 
flowing  into  the  intestines  normally,  it  is  absorbed  through  the  blood 
circulation. 

Symptoms. — There  is  general  depression,  impaired  appetite,  and 
sometimes  efforts  at  vomiting.  The  visible  mucous  membranes, 
particularly  of  the  eyes,  as  well  as  the  white  portion  of  those  organs, 
are  of  a  yellow  color.  On  autopsy  the  fatty  tissue  of  the  body  will 
also  be  found  discolored  in  the  same  way. 

Treatment. — Since  the  condition  usually  arises  from  a  digestive 
disorder  or  heavy  infestation  of  internal  parasites  migrating  into 
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the  bile  ducts  of  the  liver,  attempts  should  be  made  to  correct  the 
diet  and  to  rid  the  animals  of  worms.  A  physic  of  Epsom  salt 
should  be  given  and  the  animals  placed  on  a  sloppy  bran-mash 
ration  for  a  few  days.  If  the  condition  does  not  clear  up  in  a  short 
time  a  second  physic  should  be  given  along  with  3  to  15  grains  of 
calomel,  according  to  the  size  of  the  hog.  Keep  the  animal  in  dry, 
comfortable  quarters  and  give  plenty  of  pure  drinking  water.  To 
rid  hogs  of  worms  see  directions  on  page  23. 

MAMMITIS  (Inflammation  of  the  Mammary  Glands,  Garget). 

Cause. — Mammitis,  or  garget,  is  of  common  occurrence  in  the  sow, 
owing  to  the  conformation  of  the  animal  which  allows  the  udder 
to  hang  close  to  the  ground,  thus  subjecting  it  to  frequent  bruises. 
Under  such  conditions  infection  finds  its  way  easily  into  the  tissues  j 
through  abrasions,  sometimes  reaching  the  inner  substance  of  the  I 
glands  through  the  opening  in  the  teats.     There  is  a  resulting  in- 1 
flammation,  painful  swellings,  and  oftentimes  numerous  abscesses,     i 

Symptoms. — The  symptoms  of  mammitis  are  easily  recognized  byi 
the  swollen  mammary  glands  (udder)  which  are  hard  and  hot  to  the  j 
touch.  There  is  a  loss  of  appetite,  and  fever  and  constipation  arej 
noted.  The  sow  will  often  refuse  to  let  the  pigs  suckle  on  account! 
of  intense  pain.  I 

Treatment. — Nursing  sows  should  be  kept  in  clean  lots  or  pas- 
tures, where  the  chances  of  injury  to  the  udder  are  lessened.  They 
should  be  closely  observed  frequently,  and  if  sore  teats  are  noted 
immediate  attention  should  be  given  before  the  condition  becomes 
serious.  If  there  are  signs  of  inflammation,  a  dose  of  Epsom  salt  is 
desirable.  If  there  are  open  sores  the  affected  parts  should  be 
cleaned  and  washed  with  warm  water  in  which  alum  has  been  dis- 
solved. After  thorough  cleaning,  a  mixture  of  16  parts  of  glycerin 
and  1  part  of  carbolic  acid  should  be  applied  to  the  sores.  If  ab- 
scesses of  the  glands  are  noted,  they  should  be  opened  with  a  clean, 
sharp  knife,  drained  freely,  and  a  50  per  cent  solution  of  iodin  in- 
jected into  the  openings  or  pockets.  Hot  applications  may  be  u 
on  the  glands  (udder)  to  reduce  inflammation  and  swelling. 

METRITIS  (Inflammation  of  the  Uterus). 

Cause. — Metritis  (sometimes  called  pig-bed  fever)  may  foil 
either  a  normal  delivery  or  a  case  of  abortion.  Most  commonly  i 
follows  cases  of  difficult  parturition,  where  assistance  has  been  givei 
in  delivering  the  pigs.  In  such  instances  it  often  happens  that 
precautions  are  taken  to  prevent  the  introduction  of  infection, 
instruments  used  and  the  hands  of  the  person  may  be  dirty  and 
be  the  means  of  contamination.  Sometimes  a  dead  pig  or  a  porti 
of  the  afterbirth  may  be  retained  in  the  uterus  and  cause  the  i 
flammation. 

Symptoms. — The  symptoms  are  those  of  chills  (shivering),  d 
ness,  re^lessness,  temperature  often  up  to  105°  F.,  and  loss  of  ap- 
petite. Sometimes  the  animal  staggers  when  moving  about.  Tne 
genitals  are  inflamed  and  hot  to  the  touch,  and  if  dead  pigs  are  re 
tained  there  Avill  be  frequent  efforts  made  to  expel  them.  There  is 
a  foul-smelling  discharge  from  the  vagina. 
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Treatment. — Metritis  results  in  serious  losses  each  year  from  the 
fact  that  it  affects  the  most  valuable  portion  of  the  herd,  the  breeding 
females,  and  is  a  condition  demanding  more  attention.  When  diffi- 
cult parturition  makes  it  necessary  to  give  assistance  in  the  delivery 
of  pigs  care  should  l)e  taken  tluit  the  instruments  and  hands  are  thor- 
oughly clean  before  starting  in  on  the  case.  Great  care  must  be 
exercised  to  avoid  injuiy  to  the  organs  and  to  the  passages  of  the 
region.  The  uterus  should  l)e  thoroughly  emptied  and  washed  out 
with  a  warm  salt  solution,  or  a  2  per  cent  solution  of  lysol.  A  solu- 
tion of  permanganate  of  i)otash,  1  ounce  to  the  gallon  of  water,  may 
be  used.  Cases  of  this  chai-acter  should  have  the  attention  of  a 
\  I'terinarian. 

NECROTIC    ENTERITIS     (Necrobacillosis). 

Necrotic  enteritis  is  a  chronic  inflammation  of  the  intestines  which 
impairs  the  digestion  to  a  serious  degree,  stunts  the  gi-owth  of  the 
animal,  and  often  proves  fatal. 

Cause. — From  the  fact  that  Actinomyces  necrophorus  is  found  in 

practically  all  cases  of  necrotic  enteritis,  the  name  necrobacillosis  is 

'^ften  applied  to  the  ailment.     However,  it  is  not  fully  known  to  what 

\ient  this  organism  plays  a  part  in  the  development  of  the  disease. 

Symptoms. — Necrotic  enteritis  is  usually  confined  to  pigs  and 
shotes,  rarely  affecting  the  older  hogs  in  the. herd,  and  may  snow  in 
a  number  of  young  animals  at  the  same  time.  In  the  early  stage 
the  appetite  is  not  oadly  impaired,  but  as  a  rule  there  is  a  profuse 
diarrhea.  As  the  disease  progresses  the  pigs  eat  sparingly,  become 
pot-bellied,  unthrifty,  thin,  and  weak.  The  skin  is  dry  and  scurfy. 
While  these  symptoms  are  somewhat  like  those  of  hog  cholera,  the 
absence  of  fever  and  the  fact  that  no  red  spots  appear  in  the  usual 
locations  on  the  skin  differentiate  the  ailment  from  cholera. 

Autopsy. — Necrotic  enteritis,  or  necrobacillosis,  can  easily  be  recog- 
nized by  examination  of  the  intestines  of  a  pig  that  has  died  from 
the  disease.  Small,  white,  circumscribed  necrotic  areas  may  be  seen 
through  the  outer  covering  of  the  large  and  small  intestines.  On 
splitting  open  the  small  intestines  the  inner  lining  will  be  found 
thickened  and  studded  with  dead  patches  ready  to  slough.  These 
patches  contain  a  mealy  or  cheesy  substance,  and  in  advanced  stages 
the  whole  membrane  can  easily  be  scraped  off.  The  lesions,  however, 
are  not  elevated  and  are  not  confined  to  a  particular  section  or  loca- 
tion, as  in  hog  cholera. 

Treatment. — To  be  effective,  treatment  should  be  applied  before 
the  disease  has  progressed.  Rough  feed  and  so-called  stock  food  and 
tonics  that  may  contain  irritating  ingredients  should  be  avoided. 
Put  the  animals  affected  in  pasture  if  such  is  available.  A  physic  of 
some  kind,  such  as  Epsom  or  Glauber  salt,  or  linseed  oil,  is  recom- 
mended. The  following  mixture  has  been  used  and  found  of  some 
benefit  as  a  treatment : 

Copper  sulphate 1     part. 

Hyposulphite  of  soda 4  parts. 

Charcoal 2  parts. 

Common  salt 6  parts. 

^Give  one  heaping  tea  spoonful  of  this  mixture  to  every  100  pounds 
'  live  weight,  in  slop  or  milk,  night  and  morning  for  about  a  week. 
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Care  should  be  taken  that  the  copper  sulphate  is  well  pulverized  and 
thoroughly  mixed  with  the  other  ingredients. 

The  pulverized  copper  sulphate  alone  may  be  added  to  the  drink- 
ing water  in  proportion  of  1  ounce  to  25  gallons  of  water. 

NECROTIC    RHINITIS    (Necrobacillosis,    Bullnose,    Sniffles). 

Necrotic  rhinitis  is  a  condition  affecting  growing  pigs  principally, 
and  is  characterized  by  an  overgrowth  of  tissues  in  the  region  of  the 
face,  nose,  and  mouth,  and  by  a  sloughing  of  certain  of  these  tissues. 
Necrotic  lesions  may  also  occur  on  other  parts  of  the  body. 

Cause. —  Necrotic 
rhinitis,    commonly 
called    necrobacillosis, 
results  from  the  inva- 
sion of  the  Actinomy- 
ces   necr  op  horns    into 
wounds    or    abrasions 
on  the  head  or  other 
parts  of  the  body, 
caused  by  blows  with 
sharp  sticks,  fightingj 
and  injuring  the  tis 
sues    with    the    teetl 
and  laceration  of  thj 
gums    and    lips    witj 
rough  feed  or  witl 
pieces   of   bones   o] 
wire. 

Symptoms  and  le- 
sions.—  Perhaps  the 
first  symptom  noted 
is  that  of  impaired 
appetite.  There  is  re- 
peated sneezing,  henc^ 
the  term  "sniffles. 
A  blood}^  material 
often  expelled  froi 
the  nose  in  the  act 
sneezing.  Wei! 
defined  lumps 
swellings  occur  on  some  part  of  the  head  or  face,  usually  on  tl 
snout  (bullnose).  When  cut  open  these  swellings  are  found  to  corf- 
tain  a  cheeselike  pus  or  substance  having  a  disagreeable  odor.  The 
lesions  extend  to  and  destroy  the  bones  of  the  face,  causing  the  pigs 
to  assume  a  "  dish-face  "  appearance. 

Treatment. — In  this  form  of  necrobacillosis,  or  necrosis,  treatment 
should  be  applied  in  the  early  stage  in  order  to  be  effective.  Whea 
the  swellings  are  noted  before  they  are  large  they  should  be  incised 
and  all  the  pus  removed,  if  possible.  Then  introduce  in  the  openings 
made  a  mixture  of  15  parts  of  glycerin  and  1  part  of  carbolic  acid 
or  a  50  per  cent  solution  of  iodin.  After  the  swellings  have  become 
extensive  or  sloughing  of  the  tissues  has  set  in,  treatment  is  of  little 
avail  and  destruction  of  the  pig  is  recommended.  -^ 

I 
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Fig.    3. — Necrotic   ulcer    (necrobacillosis). 
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OVERHEATING    (Sunstroke— Heat    Stroke). 

Cause. — Overl»e*\tin^,  either  as  n  result  of  exposure  to  sun  or  of 
extreme  exertion,  is  a  common  occurrence  in  swine;  in  fact,  the  nature 
and  conformation  of  that  class  of  animals  make  them  (luite 
sus<.eptible  to  such  a  condition.  It  mav  eiisily  be  mistaken  for 
epilepsy,  ''blind  stajr^ers/'  or  fits  if  the  facts  and  circumstances  in 
the  case  are  not  considered.  However,  the  related  factors,  such  as 
extremely  hot  weather,  lack  of  shade,  overcrowding,  or  prolonged 
chasing  of  the  animals  ought  to  make  clear  the  natui-e  of  the 
ailment. 

Symptoms. — Hogs  will  show  signs  of  overheating  rather  suddenly. 
The  animals  will  apparently  gasp  for  breath,  grow  restless  for  a  few 
minutes,  wabble  in  their  walk,  and  finally  fall  over  on  tlieir  sides, 
going  into  convulsions.  The  body  temperature  is  extremly  high, 
m  some  cases  having  been  known  to  rise  above  110°  F.  Hogs  in 
overheated  condition  need  prompt  attention  if  they  are  to  be  saved 
from  death. 

Treatment. — Carelessness  on  the  part  of  some  one,  of  course,  is 
nsponsible  for  the  overheating  of  hogs,  for  the  animals  will  not 
rrmain  in  the  hot  nivs  of  the  sun  or  exercise  unduly  in  extremely 
I  lot  weather  unless  they  are  compelled  to  do  so.  Swine  should  be 
j)rovided  with  plenty  of  shade  both  in  the  hog  lot  and  in  the  pasture. 
In  shady  fields  hogs  will  do  quite  well  without  a  wallow  hole,  but 
in  open  pastures  with  no  trees  or  other  protection  from  the  sun,  a 
roncrete  wallow  is  almost  a  necessity.  The  water  in  such  wallows 
sliould  be  changed  often  and  the  bottom  and  side^  cleaned  and  dis- 
infected at  least  every  two  weeks.  When  an  animal  shows  signs  of 
luat  prostration  cold  water  should  be  poured  on  the  head,  but  not 
over  the  entire  body.  This  should  be  kept  up  until  the  animal  shows 
siiins  of  reviving.  Aromatic  spirits  of  ammonia  in  teaspoonful 
(loses  for  100-pound  hogs  as  a  diffused  stimulant  and  sweet  spirit  of 
niter  in  half-ounce  doses  to  cool  the  body  temperature  are  beneficial. 

PARALYSIS  OF  HIND  QUARTERS. 

Paralysis  of  the  hind  quarters  in  swine  is  quite  common  and  is 
attracting  considerable  attention,  since  in  the  majority  of  cases  the 
c  ause  is  obscure  and  attempted  treatment  fails  to  bring  relief.  Vari- 
ous theories  as  to  the  origin  of  this  condition  are  given,  all  of  which 
may  play  a  part,  but  any  one  of  which,  would  be  hard  to  establish  in 
a  given  case. 

Cause. — Paralysis  may  be  brought  about  by  injury  in  handling, 
sliipping,  or  breeding.  Any  lesions  that  may  affect  the  spinal  cord, 
such  as  tumors,  abscesses,  diseased  vertebrae,  tuberculosis,  or  para- 
sites, may  produce  paralysis.  A  lack  of  mineral  matter  in  the  feed 
of  the  growing  pig  may  affect  the  structure  of  the  bones  and  cause 
paralysis  of  the  hind  quarters  in  later  life.  On  rare  occasions  kid- 
ney worms  migrating  into  the  muscles  of  the  loin  region  have  been 
credited  with  causing  posterior  paralysis.  The  paralysis  sometimes 
■'  follows  parturition,  particularly  if  the  sow  is  in  a  run-down  condi- 
tion and  is  being  nursed  heavily.  Penning  up  in  a  small  inclosure 
without  exercise  for  an  extended  period  may  cause  paralysis.  Lum- 
bago and  rheumatism  also  are  said  to  be  contributing  causes. 
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Symptoms. — As  a  rule,  paralysis  of  the  hind  quarters  comes  on 
gradually.  The  first  indication  often  is  a  wabbly,  unsteady  gait, 
a  sort  of  incoordination  of  the  hind  feet.  In  turning,  the  animal 
will  move  the  fore  part  of  the  body  half  around  before  any  attempt 
is  made  to  move  the  hind  quarters.  Walking  becomes  more  and 
more  difficult,  weakness  of  the  hind  quarters  becomes  more  pro- 
nounced, and  finally  the  animal  can  no  longer  stand  and  drags  those 
parts  when  forced  to  move  about.  For  a  few  days  there  is  very 
little  disturbance  of  the  appetite  and  other  functions,  but  if  the  con- 
dition can  not  be  remedied  constipation,  loss  of  appetite,  and  conse- 
quent wasting  follow. 

Treatment. — Regardless  of  the  cause,  the  first  step  in  the  treat- 
ment of  posterior  paralysis  is  to  make  the  animal  as  comfortable  as 
possible.  If  there  is  constipation  a  physic  of  Epsom  salt  or  linseed 
oil  should  be  given.  Feed  a  light  diet,  such  as  slop  made  of  bran 
and  milk.  Keep  bedding  clean  and  furnish  plenty  of  pure  drinking 
water.  If  the  sow  is  suckling  a  large  litter  the  pigs  should  be 
weaned.  Massaging  of  the  affected  muscles  and  the  application  of 
an  irritating  liniment  are  sometimes  beneficial.  Equal  parts  of  tur- 
pentine, ammonia,  and  linseed  oil,  mixed,  have  been  used  as  a  lini- 
ment with  good  results.  A  ration  of  crushed  wheat,  bran,  and  milk, 
made  into  a  slop,  will  do  much  toward  restoring  the  depleted  vitality 
in  a  sow  caused  by  heavy  nursing. 

i 

PLEURISY. 

Pleurisy  is  closely  allied  to  pneumonia  and  is  an  inflammation  of 
the  serous  membrane  covering  the  lungs  and  the  inner  walls  of  the 
thoracic  cavity  (chest). 

Cause. — Like  pneumonia,  pleurisy  is  brought  about  by  a  number 
of  causes,  such  as  drafty  shelters,  exposure  to  cold  and  wet  weather, 
or  injuries  by  kicks. 

Symptoms. — The  chief  symptoms  noted  are  chills  (shivering), 
rapid  breathing,  disinclination  to  move,  and  loss  of  appetite.  The 
gait  is  stilty,  the  animal  affected  sometimes  showing  a  marked  lame- 
ness in  the  forelegs.  Pressure  on  the  chest  walls  often  causes  the  sick 
hog  to  squeal  with  pain.  There  is  a  marked  elevation  of  temperature. 
The  acute  form  of  the  disease  runs  a  course  of  a  week  or  two,  but  if  it 
becomes  chronic  it  is  likely  to  last  several  weeks.  The  quick  breath- 
ing without  apparent  movement  of  the  chest  muscles,  the  absence  of 
red  spots  on  the  belly  and  hams,  and  the  fact  that  the  disease  does  not 
spread  rapidly  to  the  rest  of  the  herd  serve  to  differentiate  pleurisy 
from  hog  cholera. 

Treatment. — As  in  pneumonia,  the  treatment  for  pleurisy  should 
be  one  of  prevention,  such  as  providing  warm,  comfortable  quarters 
in  severe  weather,  away  from  drafts,  wet  floors,  and  bedding.  The 
same  conditions  that  are  conducive  to  pneumonia  are  often  responsi- 
ble for  pleurisy,  particularly  the  nesting  of  hogs  closely  under  straw 
stacks  in  winter  and  their  coming  out  into  a  cold  wind  for  feed  and 
water.  The  disease  is  a  difficult  one  to  recognize  and  to  treat ;  there-  m 
fore  no  time  should  be  lost  in  calling  in  trained  assistance,  in  order  ■ 
that  early  and  proper  attention  may  be  given  and  the  loss  of  animals  ^ 
avoided.     Make  the  hog  as  comfortable   as  possible.     Apply  hot 
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blankets  to  tlie  I'liest  walls,  jiiul  ^ive  a  physic  of  Epsom  salt.  A  small 
amount  of  nitrate  of  i>olash,  about  a  naff  an  ounce  to  the  gallon,  in 
the  drinking  water  is  tx'neticial. 

PNEUMONIA. 

Pneumonia  is  an  inflammation  of  the  lung  tissue  in  which  there 
occui-s  an  excessive  outflow  of  secretion  that  at  times  causes  clogging 
up  of  the  air  passages. 

Cause. — Pneumonia  may  be  induced  by  a  number  of  causes,  such 
as  exposure  to  sevei-e  weather,  inhalation  of  irritating  substances, 
drenching,  feeding  in  dusty  lots,  lung  worms,  injury,  etc. 

Symptoms. — At  certain  stages  of  pneumonia  hogs  or  pigs  affected 
act  a  great  deal  as  if  they  had  hog  cholera.  There  is  loss  of  appetite, 
disint-li nation  to  move  ju)out,  fast  breathing,  and  increased  tempera- 
ture. These  symptoms  are  shoWn  regardless  of  the  source  or  cause 
from  which  the  aisease  has  developed.  However,  there  is  much  to 
distinguish  pneumonia  from  hog  cholera.  Not  so  many  of  the  ani- 
mals are  sick  at  one  time  and  the  disease  does  not,  as  a  rule,  spread 
to  the  entii*e  herd.  Tlie  tem[>erature  of  the  sick  hogs  will  rarely 
•  xcet^d  1(>4°  F.,  while  in  hog  cholera  it  may  run  as  high  as  107°  F. 
I'he  congested  c<mdition  of  the  visible  mucous  membranes  is  absent. 
There  ai*e  no  red  spots  on  the  skin  covering  the  inner  sides  of  the 
hams  and  on  the  skm  of  the  belly.  Hogs  suffering  with  pneumonia 
have  a  tendency  to  lie  on  their  breasts  to  get  the  cooling  effect  of  the 
ground  against  the  affected  parts.  Death,  as  a  rule,  does  not  occur 
so  quickly  as  in  hog  cholera,  recovery  is  more  rapid  and  complete, 
and  fewer  animals  succumb. 

Autopsy. — Examination  of  a  hog  dead  from  pneumonia  will  re- 
veal the  fact  that  the  lesions  are  confined  principally  to  the  lungs. 
These  organs  will  be  found  highly  congested  and  sometimes  filled 
with  pus  or  a  puslike  substance.  At  certain  stages  of  pneumonia 
jKirtions  of  the  lungs  assume  the  appearance  of  liver,  or  sections 
of  them  will  be  found  in  a  degenerated  (decayed)  condition.  Signs 
of  cholera  in  the  various  organs  are  absent. 

Treatment. — Pneumonia  may  be  prevented  by  keeping  the  hogs 
comfortably  sheltered  in  severe  weather,  giving  them  at  the  same 
time  plenty  of  ventilation.  Burrows  in  straw  stacks  are  conducive 
to  pneumonia  in  hogs  in  winter,  as  the  animals  congregate  in  these 
hot,  unventilated  nests  and  come  out  to  eat  or  drink  usually  steam- 
ing with  heat.  In  this  condition  a  suddep  contact  with  a  cold  wind 
will  chill  them  and  often  cause  them  to  contract  the  disease.  Hogs 
should  be  fed  on  concrete  floors  or  platforms  instead  of  in  mud  or 
dust.  (Figs.  4  and  5.)  Cleanliness  in  feeding  will  do  much  toward 
preventing  infestation  with  worms,  one  type  of  which  migrates  from 
the  intestines  through  the  lungs  of  swine  and  may  cause  pneumonia. 

The  sick  hog  should  be  kept  in  a  clean,  warm  box  stall,  if  possible, 
where  plenty  of  good  air  and  sunshine  are  available.  Administer  a 
purgative,  such  as  Epsom  salt.  If  the  animal  will  eat,  feed  bran 
mashes  and  other  soft  and  sloppy  feed.  In  severe  cases  where  there 
is  danger  of  heart  failure,  5  to  15  drops  of  tincture  of  digitalis  may 
be  given  every  three  hours,  according  to  the  size  of  the  animal. 
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Fig.  4. — A  good  meal  improperly  seryed.     This  method  of  feeding  shelled  corn  makes  it 
a  mixture  of  grain  and  filth. 


I 


Fig.  5. —  A  good  meal  properly  served.     Corn  fed  on  a  clean  concrete  floor, 
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POISONING. 

Poisoning  in  swine  is  quite  a  common  occurrence.  There  are 
several  forms  in  which  the  symptoms  resemble  those  of  hog  cholera, 
but  practically  all  cases  of  poisoning  are  devoid  of  fever,  which 
oliminates  the  diagnosis  of  hog  cholera. 

Causes. — Hogs  may  be  poisoned  by  feeding  on  spoiled  feetl,  frosted 
alfalfa,  an  excessive  diet  of  cottonseed  meal,  or  by  poisonous  plants. 
Poisoning  nuiy  also  occur  from  feeding  garbage  containing  such  com- 
pounds as  lye,  other  caustics,  and  irritating. substances.  Cocklebur 
poisoning  is  of  more  or  less  fi-equent  occuri'ence.  Sometimes  hogs 
ai-e  poisoned  by  eating  too  much  salt,  and  frequently  through  drink- 
ing meat  brine,  of  which  the  aninuils  are  fond.     In  sections  where 


Fig.  6. — Examining  a  hog  carcass  for  indicati(>n.s  of  poisoning  and  disease.  After  such 
examination,  hands  and  instruments  should  be  washed  and  disinfected  and  the  carcass 
burned. 

the  deadly  nightshade  grows  there  is  more  or  less  poisoning  from 
that  plant.  Carelessness  in  the  handling  of  disinfectants  in  the  hog 
lots,  such  as  carbolic  acid,  bichlorid  of  mercury,  cresol  compound, 
etc.,  may  result  in  poisoning  the  hogs. 

Symptoms. — The  symptoms  shown  in  these  various  forms  of  pois- 
'  oning  are  more  or  less  similar  in  character.  Salt  poisoning  creates 
an  intense  thirst,  restlessness,  suppression  of  appetite,  vomiting, 
colicky  pains,  diarrhea,  frequent  urination,  muscular  weakness,  and 
sometimes  paralysis.  These  symptoms,  with  the  exception  of 
frequent  urination,  apply  fairly  well  in  cases  of  lye,  mercury,  and 
cocklebur  poisoning.  Cottonseed-meal  poisoning  produces  irregular 
or  suppressed  appetite,  thumps,  unthriftiness,  weakness,  unsteady 
gait,  and,  in  severe  cases,  blindness.  The  deadly  nightshade  pro- 
duces nausea,  vomiting,  increased  respiration,  excitement,  and  con- 
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vulsions.  Unless  the  source  of  the  trouble  is  known,  it  is  very  difficult 
for  the  layman  to  distinguish  between  the  various  forms  of  poisoning. 

Lesions. — The  changes  in  the  bodies  of  hogs  dead  of  poison  vary 
with  the  nature  of  the  poisonous  material  taken.  In  cases  of  salt 
poisoning  there  will  be  found  intense  inflammation  of  the  lining 
of  the  stomach  and  sometimes  a  quantity  of  blood  free  in  the 
stomach  and  bowels.  Caustics  will  also  produce  inflammation  of  the 
stomach  and  intestines,  with  erosions  of  the  mucous  membranes  in 
various  places.  Cocklebur  poisoning  causes  similar  inflammation 
of  the  lining  of  the  stomach  and  intestines,  with  sloughing  patches 
of  the  membrane  in  the  intestines.  Not  many  changes  are  noticeable 
in  cases  of  nightshade  poisoning,  except  a  distension  of  the  bladder 
owing  to  the  retention  of  urine,  and  the  blood  is  usually  darker  than 
under  normal  conditions.  Cottonseed-meal  poisoning  produces  in- 
flammation of  the  digestive  organs  and  congestion  of  the  lungs. 
Fluid  is  found  in  the  thoracic  and  the  abdominal  cavities,  and  the 
fatty  tissues  have  a  yellow  cast. 

Treatment. — Medical  treatment  for  any  form  of  poisoning  is  of 
little  value  except  when  the  cause  is  known  and  the  condition  is 
detected  in  the  early  stages.  As  soon  as  the  cause  of  the  trouble  is 
determined  it  should  be  removed  or  the  animals  turned  out  to 
pasture  land  that  is  free  of  poisonous  plants  or  forage,  if  such  is 
available.  Administration  of  emetics  to  those  hogs  that  are  not  too 
sick  is  in  order,  followed  by  purgatives.  The  hogs  should  have  access 
to  a  plentiful  supply  of  clean  drinking  water,  and  should  be  kept 
off  heavy  feed  for  a  number  of  days. 

RACHITIS    (Rickets). 

Rickets  is  a  disease  or  condition  impairing  or  interfering  with  the 
development  of  the  bony  structures  in  young  animals,  the  ailment  be- 
ing quite  common  in  pigs. 

Cause. — Kickets  usually  has  its  origin  in  a  diet  deficient  in  bone- 
forming  salts  or  other  elements.  The  ailment  is  likely  to  begin 
about  weaning  time,  when  the  pigs  are  placed  on  solid  feed  that  is 
not  well  balanced  in  nutritive  elements. 

Symptoms. — As  a  rule,  the  first  symptoms  noted  are  those  of  diges- 
tive disturbance,  such  as  loss  of  appetite,  bloating  (pot-bellied),  and 
weakness.  On  close  observation  deformity  in  the  bones  of  the  legs 
will  be  seen.  Severe  pains  develop  in  the  muscles,  bones,  and  joints  of 
locomotion,  and  the  pigs  walk  with  a  "  stilty  ",  lame  gait.  These 
symptoms  are  followed  by  enlargement  of  the  bones  of  the  legs, 
especially  at  the  joints,  and  the  long  bones  become  quite  bowed. 
Finally,  there  is  a  loss  of  weight  and  the  pigs  affected  become  runts 
of  the  worst  type. 

Treatment. — The  development  of  rickets  may  be  avoided  by  proper 
attention  to  the  feeding  of  pigs  after  weaning  time.  Properly  bal- 
anced rations,  with  salt  and  charcoal  available,  will  insure  the  bone- 
building  properties  formerly  provided  in  the  milk  of  the  mother. 
A  good  field  of  alfalfa  is  a  good  place  for  growing  pigs.  The  alfalfa 
may  be  supplemented  with  a  little  bone  meal.  The  pigs  should  have 
plenty  of  room  for  exercise,  plenty  of  sunshine  and  pure  drinking 
water,  with  clean,  warm  sleeping  quarters.  If  necessary  the  bowels 
should  be  kept  active  with  doses  of  Epsom  salt.    These  precautions 
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11  effect  a  recovery  in  a  large  percentage  of  the  pi^  already 
utlVited  if  taken  in  the  early  stage.  Deformed,  ninty  pigs  seldom 
make  satisfactory  gains. 

RHEUMATISM. 

Rheumatism  in  swine  may  be  of  two  typ>es,  muscular  and  articular, 
though  the  muscular  type  is  the  moi*e  common. 

Cause. — Although  rheumatism  may  be  caused  by  absorption  of 
toxic  material,  the  ailment  is  the  i-esult  mostly  of  exposure  to  cold, 
wet  weather.  Ajuong  hogs  that  are  shipped  a  long  distance  in  winter 
Diany  of  the  animals  later  l)ecome  subject  to  rheumatism,  altliough 
the  condition  may  not  be  ivcognized  as  such,  or  may  be  entirely  over- 
looked. 

Symptoms. — In  either  tvi^e  of  rheumatism  the  first  symptoms 
noted  are  those  of  difficult  locomotion.  The  animals  move  in  a  slow, 
painful  way.  In  the  articular  tyi>e  the  joints  l)ecome  swollen  and 
sensitive  to  the  touch.  Thei*e  is  lameness  and  if  more  than  one  leg 
is  affected  the  hogs  ai*e  disinclined  to  walk.  The  appetite  is  impaired. 
Many  cases  of  posterior  paralysis  are  probably  the  result  of  mus- 
cular rheumatism. 

Treatment. — Treatment  for  rheumatism  is  of  little  avail.  The 
animals  should  be  kept  comfortably  housed  and  away  from  cold 
drafts.  They  should  be  fed  a  laxative  diet  and  made  to  exercise  as 
much  as  possible  under  favorable  weather  conditions. 

SKIN  DISEASES. 

Considering  the  filthy  conditions  of  living  to  which  hogs  are 
commonly  subjected,  skin  diseases  are  not  so  prevalent  as  might  be 
expected.  The  chief  disorders  of  the  skin  in  swine  are  eczema,  or 
"  soot,"  of  pigs,  sometimes  known  as  "  pitch  mange "  or  "  pitch 
scabs";  erytliema,  which  is  a  simple  reddening  of  the  skin  without 
inflammation;  swine  erysip)elas  or  urticaria,  commonly  called  dia- 
mond skin  disease;  and  mange  (hog  itch).  Mange  is  fully  discussed 
in  Farmers'  Bulletin  1085,  Hog  Lice  and  Hog  Mange. 

Cause. — The  common  factor  responsible  for  practically  all  forms 
of  skin  diseases  in  swine  is  the  filthy  condition  in  which  the  hogs 
are  raised  and  kept.  WTiile  skin  ailments  may  result  from  other 
causes,  such  as  scalding,  frostbites,  strong  dips,  irritating  liniments, 
or  may  appear  as  a  symptom  of  an  infectious  disease,  such  as  hog 
cholera,  in  the  majority  of  cases  the  causes  are  found  in  the  in- 
sanitary hog  lot,  the  filthy  wallow,  and  lousiness.  Skin  disorders 
sometimes  result  from  improper  feeding,  which  leads  to  constipation 
and  the  absorption  of  toxic  material.  Swine  erysipelas  results  from, 
the  invasion  of  a  specific  organism  and  is  regarded  as  infectious. 

ECZEMA. 

Eczema,  while  rare  among  mature  hogs,  is  not  uncommon  in  pigs. 
It  is  usually  seen  as  a  secondary  ailment  in  pigs  left  unthrifty  as  the 
result  of  disease,  such  as  chronic  cholera,  chronic  indigestion,  rheu- 
matism, rickets,  scours,  and  heavy  infestation  of  lice. 

Symptoms  and  lesions. — Eczema  first  appears  in  the  form  of  red 
elevations  of  the  skin  in  various  parts  of  the  body,  accompanied  by 
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severe  itching  that  causes  the  animals  to  rub  at  frequent  intervals. 
On  the  reddened  portions  of  the  skin  there  appear  small  blisters 
filled  with  a  sticky  fluid  which  later  turns  into  pus.  When  these 
blisters  break  a  scab  is  formed.  In  prolonged  or  aggravated  cases 
the  skin  becomes  thickened  and  cracked. 

ERYTHEMA. 

Symptoms  and  lesions. — Erythema  is  characterized  by  diffused 
redness  of  the  skin,  readily  seen  in  white  hogs  but  often  overlooked 
in  red  and  black  ones,  in  which  types  the  lesions  are  hard  to  detect 
except  on  close  inspection  of  the  lighter  parts  of  the  body,  such  as  the 
belly  and  the  inner  aspect  of  the  hams.  If  pressure  is  applied  to 
the  red  areas  the  color  disappears  only  to  return  on  removal  of 
pressure.    In  this  condition  there  is  but  little  itching  as  a  rule. 

Treatment. — Sanitation  in  the  hog  lot  is  the  keynote  of  treatment 
in  swine  diseases  of  the  skin.  Sanitation  and  proper  attention  to 
the  feeding  of  the  herd  will  generally  remove  the  annoying  causes. 
The  cleaning  and  disinfecting  of  hog  lots  and  shelters  are  important 
as  well  as  the  dipping  of  the  animals  to  rid  them  of  parasites.  The 
hogs,  pigs,  and  shotes  should  have  access  to  rubbing  posts  well 
supplied  with  crude  oil  or  other  insecticide.  If  a  concrete  wallow 
is  part  of  the  equipment  on  the  place,  the  oil  may  be  poured  on 
the  water  and  the  animals  in  wallowing  will  get  the  benefit.  The 
same  results  may  be  had  by  providing  a  wallow  of  fine  sand  saturated 
with  the  oil.  In  those  conditions  of  the  skin  where  itching  is  a 
persistent  factor,  an  oil  or  ointment,  such  as  carbolated  vaseline  or 
olive  oil,  may  be  used  to  allay  the  irritation.  A  corrective  diet, 
along  with  a  purgative  of  Epsom  salt  or  linseed  oil,  will  be  bene- 
ficial. 

SWINE    ERYSIPELAS. 

Swine  erysipelas  exists  to  some  extent  in  the  United  States  and  is 
recognized  most  frequently  as  the  so-called  "  diamond  skin  disease." 

Cause. — Recent  iuA^estigations  have  demonstrated  that  the  particu- 
lar form  of  swine  erysipelas  known  as  diamond  skin  disease  is  caused 
by  a  specific  germ  infection.  This  germ,  Erysipelothrix  porci^  is  the 
same  as  that  which  causes  acute  swine  erysipelas.  Consequently,  dia- 
mond skin  disease  is  now  considered  as  being  a  chronic  form  of  swine 
erysipelas. 

Lesions. — The  skin  lesion^  of  swine  erysipelas  usually  consist  of 
well-defined,  slightly  elevated,  diamond-shaped  areas,  of  a  dark-red 
color.  In  more  extreme  cases  the  reddened  or  inflammatoi-y  condi- 
tion of  the  skin  may  extend  over  considerable  portion  of  the  body 
surface.  In  such  cases  there  may  also  be  more  or  less  necrosis  and 
sloughing  of  the  skin. 

Treatment. — Local  treatment  in  this  form  of  skin  affection  would 
prove  of  little  value.  It  is  quite  probable  that  many  animals  so  af- 
fected recover  without  treatment. 

URTICARIA. 

Urticaria,  also  known  as  ''  diamond  skin  disease,"  assumes  a  similar 
appearance  to  that  of  swine  erysipelas.  From  a  clinical  observation 
it  is  not  possible  to  differentiate  one  ailment  from  the  other. 
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Cause. — Urticaria  may  ivsult  from  various  factors  causing  irrita- 
tion and  subsequent  inflaninuition  of  the  skin.  Feeding  on  buckwheat 
ration  has  Ix'en  known  to  produce  the  lesions,  and  other  feeds  of  a 
similar  nature  may  brin*j:  alx)ut  the  condition  through  digestive  dis- 
turbance. 

Lesions. — The  lesions  are  practically  the  same  as  those  of  the 
chronic  form  of  swine  erysipelas.    See  page  20. 

Treatment. — A  corrective  diet  and  removal  of  the  irritating  fac- 
tors will  usually  overcome  the  ailment.  A  purgative  of  Epsom  salt 
is  in  order. 

SPASMS    AND    CONVULSIONS. 

Cause. — Spasms  and  convulsions  are  usually  the  symptoms  of  dis- 
eases affecting  the  brain  or  nervous  centei-s,  although  they  may  be  in- 
duced occasionally  from  a  disturbed  digestion.  Chief  among  such 
conditicms  may  be  mentioned  vertigo,  also  known  as  blind  staggers, 
and  epilepsy  (fits). 

Symptoms. — Spasms  are  not  so  pronounced  in  blind  staggers  as  in 
epilepsy.  Vertigo,  or  blind  staggers,  comes  in  a  sudden  spell  of 
dizziness;  the  animal  apj)ears  blind,  and  moves  about  aindessly. 
Thei-e  is  a  staggerin«r  gait  and  finally  the  animal  falls  on  its  side. 
The  symptoms  may  aisap|>ear  entirely  in  the  course  of  two  or  three 
hours. 

Epilepsy  is  characterized  by  general  restlessness,  muscular  trem- 
bling, jerking  of  the  head  and  legs,  and  prostration.  Violent  con- 
vulsions occur,  during  which  there  may  be  discharge  from  the  natural 
op)enings  of  the  body.    These  attacks  may  occur  in  rapid  succession. 

Treatment. — When  either  vertigo  or  epilei)sy  results  from  abnor- 
malities or  disturbed  functions  of  the  brain  or  nerve  centers,  there  is 
not  much  hope  of  overcoming  the  conditions.  However,  since  these 
symptoms  may  occur  from  the  heavy  feeding  of  material  hard  to 
digest,  heavy  infestation  of  worms,  or  acute  inflammation  of  the 
stomach  and  bowels,  it  is  well  to  pay  some  attention  to  these  factors, 
and  an  attempt  should  be  made  to  remove  such  causes  if  they  exist. 
The  bowels  should  be  cleaned  of  irritating  matter  with  a  physic  of 
Epsom  salt.  The  animal  should  be  fed  a  light  diet  of  slops,  bran 
mashes,  and  the  like.  If  the  condition  pereists,  there  may  oe  some 
deep-seated  cause  which  is  impossible  to  remove. 

SPASMS    OF    THE    DIAPHRAGM    (Thumps). 

"  Thumps "  in  swine  or  other  animals  is  synonymous  with  hic- 
cough in  the  human,  and  is  due  to  an  overstimulation  of  the  pneu- 
mogastric  nerve,  which  in  turn  causes  a  spasmodic  jerking  of  the 
diaphragm  (midriff). 

Cause. — Thumps  is  usually  brought  about  through  a  lack  of  exer- 
cise and  also  by  improper  feeding,  particularly  in  young  pigs,  in 
which  class  of  animals  the  ailment  is  most  commonly  seen.  It  may 
occur  as  a  symptom  of  digestive  diseases,  such  as  gastritis* (inflamma- 
tion of  the  stomach),  enteritis  (inflammation  of  the  intestines),  or 
heavy  infestation  of  worms.  It  is  often  associated  with  hog  cholera, 
and  with  swine  plague  (hemorrhagic  septicemia)  it  is  almost  always 
a  constant  symptom.  Recent  investigations  have  brought  out  the 
fact  that  worm  embryos  migrating  through  the  lungs  of  young  pigs 
also  cause  thumping. 
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Symptoms. — Thumps  is  easily  recognized  and  the  name  implies 
practically  all  the  symptoms.  There  is  a  continued  series  of  spas- 
modic contractions  of  the  diaphragm  which  cause  the  animals  to 
jerk  in  a  peculiar  way,  the  flanks  drawing  in  and  the  chest  walls 
out  at  each  jerk.  At  times  the  pigs  are  dull  and  listless,  and  if  the 
ailment  is  due  to  indigestion  there  is  the  accompanying  constipation 
and  impaired  appetite. 

Treatment. — If  the  condition  is  of  dietetic  origin  and  is  observed 
and  treated  in  its  early  stage,  it  is  not  a  serious  ailment.  Should 
the  case  be  overlooked  or  neglected,  however,  it  may  run  for  a  con- 
siderable period  with  a  resulting  loss  of  flesh  and  with  stunting. 
As  a  rule,  a  physic  of  some  kind,  either  linseed  oil  or  Epsom  salt, 
will  correct  the  trouble.  The  pigs  should  be  given  wide  range,  light 
and  airy  quarters,  plenty  of  sunshine,  and  for  a  few  days  fed  a 
light  diet. 

STOMATITIS    (Sore    Mouth). 

Stomatitis  is  an  inflammation  of  the  mucous  membrane  of  the 
mouth  and  is  quite  common  in  swine,  although  little  attention  is 
given  to  the  ailment. 

Cause. — Stomatitis  may  occur  from  a  number  of  causes,  such  as  in- 
jury from  rough  or  frozen  forage,  stubble,  fermented  silage,  pieces 
of  wood  or  sharp  metal,  nails,  bones,  or  bearded  grains.  It  sometimes 
results  from  "  snubbing  "  large  hogs  for  ringing,  castrating,  or  im- 
munizing. Irritating  chemicals,  hot  feed,  poisonous  molds,  or  germs 
in  filthy  wallow  holes  may  also  cause  the  condition. 

Symptoms. — As  a  rule,  when  stomatitis  is  noticed  in  swine  it  has 
reached  the  secondary  stage,  at  which  time  there  is  profuse  salivatioi 
and  drooling.  The  mouth  is  held  open,  the  membrane  is  hot  to  the 
touch,  and  the  animal  refuses  hard  feed.  Thirst  is  a  noticeable 
factor. 

Treatment. — Stomatitis  can  easily  be  prevented  by  j)roper  care  ii 
the  feed  lot.  If  garbage  is  fed,  a  close  watch  should  be  kept  to  se 
that  no  injurious  ingredients  are  present  in  such  feed.  Feed  on 
clean  floors  or  platforms.  Keep  the  animals  away  from  filthy  wal- 
low holes.  When  hogs  show  signs  of  sore  mouth  they  should  be  ex- 
amined closely  for  possible  foreign  bodies  lodged  in  the  inside  of 
the  mouth.  Give  the  animals  access  to  clean  cold  water  where  they 
can  cool  the  affected  parts.  Chlorate  of  potash  added  to  the  drink- 
ing water  is  of  much  benefit,  using  it  in  proportion  of  three  tea- 
spoonfuls  to  the  pail  of  water.  Feed  bran,  middlings,  and  milk 
until  the  condition  has  improved. 


NECROTIC   STOMATITIS    (Infectious    Sore    Mouth). 
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Cause. — Necrotic  stomatitis  has  been  classed  as  a  form  of  necr 
bacillosis.  It  is  mostly  confined  to  young  pigs  and  is  the  resul 
chiefly  of  keeping  the  animals  in  filthy  hog  lots  and  their  havinr 
access  to  mudholes  and  accumulation  of  old  manure.  The  organism 
of  necrosis,  ActinoTnyces  necrophorus^  gains  entrance  int«  the  tissues 
of  the  mouth  through  abrasions  or  lacerations.  The  ailment  has 
been  known  to  spreiid  rapidly  in  a  litter  through  the  suckling  of 
sows  with  contaminated  teats. 


Diseases  and  Abnormal  Conditions  of  Swine,  23 

Symptoms. — Perliaps  tlie  first  symptom  noted  is  that  the  pigs  re- 
fiisc*  to  suckle  or  eat,  acting  dull  and  listless.  There  may  be  a  slight 
elevation  of  temperature.  On  examining  the  mouths  of  the  aninuils 
then'  is  found  a  number  of  inflamed  areas  or  patches  on  the  gums, 
lips,  and  hard  palate,  which  later  develop  into  necrotic  ulcers. 
Tliere  is  a  sloughing  of  the  tissues  accompanied  with  a  disagreeable 
odor.  The  centers  of  the  sloughed  patches  are  white  or  yellowish 
white  in  appearance.  The  pigs  are  unable  to  eat  owing  to  the  severe 
pain  and  in  a  short  time  become  weak  and  emaciated. 

Treatment. — Necrotic  stomatitis  can  be  easily  avoided  by  follow- 
ing the  common  rules  of  sanitation  in  the  hog  lot.  Pens  and  lots 
to  which  the  pigs  have  access  should  be  kept  clean,  free  of  old  straw 
nests  and  manure  piles.  At  least  once  or  twice  a  month  a  coating  of 
slaked  lime  should  be  applied  to  the  flooi*s  of  pens  and  shelters,  as 
well  as  in  the  lot  when  such  space  is  not  too  extensive.  When  the 
disease*  makes  its  api>earance  the  pigs  affected  should  be  put  by 
themselves  away  from  the  balance  or  the  herd,  along  with  the  mother 
if  they  are  still  suckling.  Washing  of  the  mouth  should  be  done 
immediately,  using  a  solution  of  permanganate  of  potash  in  the 
proportion  of  1  ounce  of  the  permanganate  to  1  gallon  of  water.  If 
the  sloughing  is  not  too  extensive  and  the  value  of  the  pigs  justifies 
it,  each  ulcer  may  be  rubbed  with  a  stick  of  caustic  potash  or  silver 
nitrate,  i-epeating  this  ti*eatment  once  a  day  for  a  week.  Wlien  the 
lesions  are  extensive  and  the  pigs  stunted  in  growth  it  is  a  waste  of 
time  to  attempt  treatment  ana  such  animals  sliould  be  destroyed. 

Because  of  the  i*esemblance  of  necrotic  stomatitis  to  foot-and- 
mouth  disease  it  is  important  to  report  all  such  cases  to  the  proper 
authorities  for  prompt  investigation. 

WORMS. 

Severe  infestation  with  worms  will  cause  symptoms  in  pigs  some- 
what similar  to  those  of  hog  cholera.  While  hogs  are  seldom  free 
from  worms,  the  older  hogs  are  not,  as  a  rule,  disturbed  to  any  great 
extent  by  their  presence. 

Symptoms. — In  pigs,  worms  cause  a  general  digestive  disorder  re- 
sulting in  unthriftiness,  weakness,  and  emaciation.  Worms  that  in- 
fest the  lungs  cause  an  irritation  in  those  organs  which  commonly 
results  in  a  oronchitis,  characterized  by  a  husky  cough,  and  which 
may  develop  into  pneumonia.  Even  if  pneumonia  does  not  result, 
the  worms  are  more  or  less  detrimental  to  the  growth  of  the  animals. 
Wlien  the  worms  infest  the  intestines  there  is  an  impairment  of  the 
general  health.  These  parasites,  which  sometimes  attain  a  length  of 
10  inches  or  more,  cause  an  irritation  of  that  part  of  the  alimentary 
tract  resulting  in  digestive  disturbances  which  give  rise  to  diarrhea 
or  constipation.  They  interfere  materially  with  the  absorption  of 
food  and  the  pigs  become  pot-bellied,  have  rough  coats,  and  show 
signs  of  general  unthriftiness.  The  absence  of  fever  and  the  fact 
that  only  the  pigs  in  the  herd  are  involved  serve  to  distinguish 
the  condition  from  cholera. 

Treatment. — Sanitary  hog  lots,  well  drained,  and  treated  with  a 
coat  of  slaked  lime  at  frequent  intervals,  will  do  much  toward  pre- 
venting  worm  infestation.     It  is  especially   important  to  protect 
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young  pigs  from  worms,  and  the  system  known  as  the  McLean 
County  system  of  swine  sanitation  has  been  found  very  effective  in 
protecting  pigs  against  worms,  bullnose,  cholera,  and  other  diseases. 
It  consists  in  putting  clean  sows  in  clean  f  an^owing  pens,  moving  the 
sow  and  pigs  to  clean  pasture,  and  keeping  them  there  until  the  pigs 
are  four  months  old  or  more.  There  are  various  methods  of  treat- 
ment to  rid  swine  of  worms.  Chenopodium  (wormseed  oil)  may  be 
given  in  doses  of  one  drop  of  oil  for  each  2  pounds  of  live  weight, 
mixed  with  about  2  ounces  of  castor  oil  for  each  animal.  For  exam- 
ple, a  30-pound  pig  should  receive  15  drops  of  wormseed  oil  and  2 
ounces  of  castor  oil.  Animals  weighing  over  100  pounds  should  be 
giv^n  3  to  4  ounces  of  castor  oil.  Keep  the  pigs  off  feed  overnight 
before  treatment.  Santonin  is  a  reliable  vermifuge  if  used  in  re- 
peated doses,  but  is  rather  expensive.  It  is  given  in  the  following 
mixture  and  the  amount  indicated  is  for  a  50-pound  pig:  Santonin 
2J  grains,  calomel  -|-  grain,  freshly  groimd  areca  nut  1  dram,  sodium 


Fig.  7. — Properly  cleaned  and  disinfected  hogpens  and  shelter. 

bicarbonate  J  dram.  This  may  be  given  in  a  light  feed  of  slop,  but 
the  efficacy  of  the  drug  is  impaired  if  mixed  with  feed.  Since  san- 
tonin is  most  effective  when  given  in  repeated  doses,  and  since  swine 
are  difficult  to  handle  and  dose,  the  chenopodium  treatment  is  more 
satisfactory,  and  experiments  show  that  it  is  more  effective. 

%    -  THE   PREVENTION   OF   DISEASES. 

In  £^11  diseases,  ailments,  and  abnormal  conditions  of  swine,  the^ 
sane,  simple,  and  effective  method  to  adopt  is  one  of  prevention^ 
AVliile  only  a  few  individuals  in  a  herd  may  be  sick  or  unthrifty  at 
one  time,  the  fact  should  not  be  overlooked  that  under  common  con- 
ditions on  the  average  farm  the  entire  herd  is  exposed  to  parasites] 
inclement  weather,  and  injury,  as  well  as  being  subjected  to  im- 
proper methods  of  feeding. 

Practically  all  the  diseases  and  ailments  discussed,  particular!] 
those  of  a  noninfectious  nature,  can  be  prevented  by  proper  care  ii 
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oding  and  housing.  Most  of  the  infections  diseases  touched  upon 
limy  l>e  avoided  through  sanitation  (Fig.  7),  quarantine,  and  im- 
munization. Pigs,  sliotes,  and  old  hogs  should  not  Ih'  allowed  to 
feed  from  the  gi*ound.  Suitable  feeding  floors  or  platforms,  pre fer- 
ablv  of  concrete,  and  troughs  of  some  nonal>sorbent  material  that 
can  be  cleaned,  washed,  and  disinfected  frequently,  are  recom- 
mended. Some  sort  of  automatic  drinking  fountain  which  does  not 
overflow  should  l>e  provided  (Fig.  8).  If  a  wallow  hole  is  deemed 
necessary,  that  also  should  be  of  concivte.  so  that  it  may  be  cleaned 
and  disinfected  from 
time  to  time. 

Frequent  cleaning 
of  pens,  she<ls,  shel- 
ters, and  hog  lots,  as 
well  as  troughs  and 
feeding  floors,  is  an 
important  factor  in 
disease  prevention. 
Disinfection  of  prem- 
ises should  follow 
outbreaks  of  infec- 
tious diseases.  In  ad- 
dition to  thorough 
cleaning  at  stated  in- 
tervals, a  liberal 
amount  of  slaked  lime 
should  be  applied  in 
pens,  houses,  and  ad- 
joining lots.  These 
precautions  and  the 
sanitary  equ  i  pment 
suggested,  while 
meaning  a  little 
added  expense  in  the  raising  of  hogs,  will  pay  for  themselves  in  a 
short  time  from  the  saving  of  feed  and  the  protection  of  the  animals' 
health.  When  disease  appears  in  the  herd  no  time  should  be  lost  in 
calling  a  veterinarian  so  that  a  correct  diagnosis  may  be  made  and 
proper  treatment  administered. 

LOSSES    IN    SHIPPING   SWINE. 

As  a  supplement  to  this  discussion  of  swine  diseases  it  seems  advis- 
able to  touch  upon  the  losses  sustained  each  year  by  swine  growers 
and  farmers  in  the  shipment  of  hogs  to  market.  The  number  of  dead 
and  crippled  animals  found  on  arrival  at  stockyards  is  an  item 
worthy  of  consideration  as  a  factor  bearing  on  the  amount  of  mar- 
ketable pork  to  say  nothing  of  the  consequent  effect  in  decreasing 
the  farmers  profit  on  the  entire  shipment. 

During  a  period  of  six  months  in  1922  there  was  received  at  9  of 
the  principal  stockyards  of  the  country  a  total  of  28,375  dead  hogs 
and  38,708  in  a  more  or  less  crippled  condition,  according  to  reports 
obtained  through  the  Federal  meat  inspection  service.  These  fig- 
ures indicate  clearly  a  waste  that  is  largely  unnecessary,  most  of 


Fig.  8 — Sanitary  drinking  fountain. 
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which  can  be  attributed  to  carelessness  on  the  part  of  those  handling 
the  animals  at  points  of  origin  of  shipments. 

Aside  from  wrecks,  and  extreme  weather  conditions,  there  seems 
to  be  no  logical  reason  for  so  many  hogs  dying  between  points  of 
origin  and  destination.  Much  fault  in  this  respect  is  attributed 
to  improper  handling  of  swine  just  prior  to  shipment.  Quite  often 
hogs  about  to  be  shipped  are  rushed  to  some  small  inclosure,  penned 
up  in  a  crowded  way,  and  fed  a  heavy  ration  preparatory  to  being 
hauled  or  driven  to  the  stock  car.  In  getting  them  to  the  loading 
point,  frequently  the  animals  are  prodded,  kicked,  and  hurried  until 
worried  into  a  highly  nervous  condition.  Such  hogs  are  often  loaded 
in  cars  containing  sharp  pieces  of  broken  timber,  nails  sticking  out 
of  boards,  and  in  which  the  flooring  is  covered  with  mud  and  rub- 
bish, no  precaution  being  taken  to  remedy  these  dangerous  condi- 
tions. Often  no  bedding  of  any  kind  is  provided.  Under  such  cir- 
cumstances many  of  the  animals  reach  the  yards  badly  crippled, 
the  injuries  commonly  involving  the  hind  quarters,  resulting  in  low- 
ered quality  of  the  most  valuable  cuts — the  hams. 

When  ready  for  market,  hogs  should  be  assembled  a  sufficient 
length  of  time  prior  to  the  date  of  shipment  to  allow  them  to  become 
rested.  They  should  not  be  crowded  into  small  pens  or  houses  nor 
fed  heavy  rations.  If  they  are  driven  to  the  loading  point  they 
should  not  be  rushed  on  the  way ;  if  they  are  hauled,  too  many  hogs 
should  not  be  crowded  into  the  truck  or  wagon.  The  loading  chutes 
should  not  be  too  steep,  should  be  made  secure,  and  have  the  sides 
protected  so  that  the  animals  will  not  fall  off.  Crowding  too  many 
hogs  in  a  car,  particularly  in  hot  weather,  is  likely  to  result  in  a 
number  of  them  dying  in  transit.  Loading  hogs  after  a  heavy  feed 
is  injurious  to  them.  A  little  hunger  is  far  better  for  them  on  the 
journey  than  indigestion.  There  is  nothing  to  be  gained  in  added 
weight  of  the  animals  by  forced  feeding  just  before  shipping.  The 
aim  should  be  to  get  as  many  of  the  hogs  as  possible  to  the  stock- 
yards in  good  condition. 
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nnHE  need  for  telephone  service  is  as  great  in  the  country  as 
in  the  city  or  village,  perhaps  even  greater,  because  of 
the  relative  isolation  of  farm  homes.     Yet  less  than  two-fifths 
of  our  country  homes  have  telephones. 

This  bulletin  aims  to  make  available  information  that  will 
assist  in  the  extension  of  telephone  service  to  rural  districts 
now  without  it  and  in  the  improvement  of  existing  rural  service 
where  improvement  is  needed.  It  deals  with  the  general 
problems  of  organization,  financing,  and  operation  of  rural 
telephone  systems,  touching  only  incidentally  upon  the  tech- 
nical and  engineering  problems  of  the  subject. 
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There  are  13,500,000  telephones  in  the  United  States,  2,500,000 
of  which  are  on  farms.  Figures  of  the  1920  Census  of  Agriculture 
show  that  38.9  {)er  cent  of  afl  farms,  or  approximately  two  farms  out 
of  five,  have  telephones.  This  ratio  varies  greatly  according  to 
locality.  In  Iowa,  for  instance,  5  farms  in  every  6  have  telephones, 
while  in  South  Carolina  only  1  farm  in  18  is  so  equipf)ed.  (Fig.  1.) 

The  problem  of  those  who  want  telephone  service  will  differ  ac- 
cording to  the  relative  development  of  the  telephone  business  in  their 
localities.  Thus  in  the  Corn  Belt,  as  the  accompanying  map  (fig.  1) 
shows,  there  is  little  need  for  the  formation  of  new  companies.  In 
this  section  the  country  is  already  well  covered.  The  farmers  still 
\^nthout  telephones  'W'ill  want  to  know  how  they  may  best  connect 
with  existing  systems,  and  the  chief  concern  of  those  who  are  man- 
aging established  companies  will  be  that  of  improvement  rather  than 
material  extension.  In  the  South  Atlantic  Division  and  in  some  of 
the  Mountain  States,  on  the  other  hand,  very  little  has  been  done 
toward  establishing  rural  service. 

In  the  South,  lack  of  telephone  service  is  largely  due  to  the 
nature  of  land  tenure,  a  large  proportion  of  the  farms  being  operated 
by  tenants  on  short-time  contracts.  Commercial  companies  hesitate 
to  build  lines  with  the  prospect  that  after  the  construction  is  com- 
pleted the  subscribers  may  move  and  leave  the  lines  idle.  For  the 
same  reason,  tenants  do  not  often  put  in  telephones,  since  they 
can  not  afford  to  build  lines  only  to  leave  them.  Few  Southern  land- 
lords have  felt  enough  need  of  telephone  connection  with  their 
tenants  to  arouse  any  great  interest  on  their  part  in  the  development 
of  rural  service. 
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The  difficulties  met  with  in  the  Western  States  are  of  a  different 
nature.  The  rugged  country  and  great  distances  are  the  chief  causes 
for  the  lack  of  telephone  service.     In  some  localities  farmers  have 


overcome  these  handicaps  by  using  barbed  wire  fences  for  lines. 
While  such  lines  are  not  to  be  recommended,  except  in  emergencies, 
they  are  better  than  nothing  and  may  serve  until  they  can  be  re- 
placed by  better  construction. 
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DEVELOPMENT    OF   TELEPHONE    SYSTEMS    IN    RURAL   DISTRICTS. 

Alexander  Graham  Bell  entered  his  first  patents  on  the  telephone 
in  1S75.  Since  then  the  development  of  the  industry  has  been 
remarkable,  in  regard  both  to  growth  and  improvement  in  service. 
At  first  telephone  messages  were  considered  as  possible  over  short 
distances  only,  and  the  sending  of  a  message  from  Boston  to  New 
"i'  ork  in  1884  was  considered  a  great  feat.  Now  people  on  the  Atlantic 
'coast  may  talk  with  friends  on  the  Pacific  coast,  3,000  miles  away. 
By  wireless  telephone,^  Paris  and  New  York  have  been  brought 
within  speaking  distance. 

From  the  late  seventies,  when  the  first  commercial  companies 
were  organized,  until  the  expiration  of  the  first  patents,  the  extension 
of  telephone  lines  was  confined  chiefly  to  the  larger  cities.  It  was 
all  the  new  industry  could  do  to  keep  up  with  tlie  ever-increasing 
demand  in  the  business  centers,  and  not  until  toward  the  end  of  the 
century  was  marked  progress  made  in  the  establishment  of  small 
town  and  rural  lines. 

With  the  expiration  of  the  second  Bell  patent,  in  1894,  a  fever  of 
competition  arose  among  the  independent  promoters  and  the  numer- 
ous manufacturing  concerns  that  quickly  came  into  existence.  The 
fact  that  the  larger  cities  had  already  been  more  or  less  thoroughly 
equipped  made  it  necessary  for  the  new  companies  to  extend  the  tele- 
phone business  into  the  unworked  territory  of  the  smaller  towns  and 
rural  districts.  Although  the  majority  oi  the  companies  organized 
at  this  time  were  promoted  honestly,  there  were  some  unscrupulous 
promoters  who  took  advantat^e  oi  public  interest,  and  by  poor 
equipment  and  dishonest  methods,  aelayed  rather  than  promoted 
the  extension  of  rural  telephone  service  in  certain  districts. 

Stimulated  by  the  competition  from  new  companies  which  were 
everywhere  sprmging  up,  the  city  companies  also  be^an  to  extend 
their  lines  into  the  country.  In  spite  oi  these  efforts  tnere  were  still 
a  great  many  sections  which  were  not  reached.  The  only  way  of 
getting  service  in  such  cases  was  the  building  of  cooperative  telephone 
systems  which  were  locally  owned  and  operated. 

During  the  10  years  following  1896,  great  waste  resulted  from  the 
building  of  two  or  more  systems  in  territory  that  could  support  but 
one.  Such  duplication,  often  resulting  from  unfair  charges  on  the 
part  of  the  company  first  in  the  field,  limited  the  number  of  telephone 
connections  possible  for  any  subscriber  unless  he  had  a  telephone  in 
each  system.  This  unsatisiactory  and  often  very  annoying  condition 
was  one  of  the  reasons  that  led  to  the  supervision  of  telephone  com- 
panies by  State  commissions  and  by  the  Interstate  Commerce 
Commission. 

By  1910,  18  States  had  placed  telephone  companies  under  the  con- 
trol of  State  commissions,  and  during  that  year  the  Interstate  Com- 
merce Commission  was  given  control  over  telephone  companies  doing 
an  interstate  business.  At  the  present  time,  telephone  companies 
are  subject  to  commission  control  with  regard  to  rates,  service,  and 
other  matters  in  all  States,  except  Delaware,  Iowa,  and  Texas.     In 
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Iowa,  however,  the  lines  of  telephone  companies  must  cross  railroads 
in  a  manner  prescribed  by  the  State  railroad  commission,  and  in 
Delaware  and  Texas  there  are  specific  sections  of  the  law  that  regu- 
late the  building  and  operation  of  telephone  lines.  Among  the  bene- 
fits which  have  resulted  from  commission  supervision  or  control  of 
telephone  companies  are  reasonable  rates  for  service,  and  a  tendency 
toward  the  elimination  of  unnecessary  duplication.^ 

Statistics  concerning  telephone  companies  in  the  United  States 
were  collected  in  connection  with  the  censuses  of  1880  and  1890,  and 
a  special  census  of  the  telephone  industry  has  been  taken  every  fifth 
year  since  1902.  The  United  States  totals  for  the  more  important 
items  have  been  compiled  from  the  census  reports  and  are  presented 
in  Table  1.  There  were  148  telephone  systems  in  1880,  which  oper- 
ated 437  public  exchanges,  averaging  124  telephones  each.  In  1890, 
there  were  53  systems,  which  operated  1,241  public  exchanges,  aver- 
aging 188  telephones  each.  Although  there  were  fewer  systems  in 
1890  than  in  1880  there  were  more  and  larger  exchanges  in  operation. 

Table  1. — Number  of  telephone  systems,  public  exchanges,  telephones,  and  miles  of  uire 
for  different  classes  of  companies —  United  States  totals  (census  figures). 


Year  and  class. 


sy^«--exrc^. 


Telephones 


Miles  of 
wire. 


Unclassified: 

1880,  all  companies 

1890,  all  companies 

Classification,  by  type  of  company: 
1902— 

All  companies 

Bell  companies 

Other  commercial  companies. ... 

Mutual  companies 

Farmer  or  rural  companies  i , 

1907— 

All  companies , 

Bell  companies 

Other  commercial  companies 

Mutual  companies 

Farmer  or  rural  companies  i 

Classification,  by  income: 
1912— 

All  companies , 

BeU  companies 

Other  companies  with  $5,000  or  more 

Companies  with  less  than  $5,000 

1917— 

AU  companies 

Bell  companies 

Other  companies  with  $5,000  or  more 
Companies  with  less  than  $5,000 , 


148 
53 


9,136 

44 

3,113 

994 

4,985 

22,971 

175 

4,726 

368 

17,702 


32,233 

176 

1,740 

30,317 

53,234 

145 

2,055 

51,034 


437 
1,241 


3,753 

5,666 

942 


5,418 

9,284 

825 


5,853 
5,662 


21,175 
6,288 
6.006 


54,319 
233,678 


2,371,044 

1,317,178 

908,803 

89,316 

55,747 

6,118,578 

3,132,063 

2,294,910 

125,956 

565,649 


8,729,592 
5,087,027 
2,239,721 
1,402,844 

11,716,520 

7,326,858 
2,626,852 
1,762,810 


34,305 
240,4 


1 


4,900, 

3,387,924 

1,391,647 

70,915 

49,965 

12,999,369 

8,947,266 

3,470,776 

95,033 

486,; 


20, 248,  J 
15,133,1 


1,228,1 


23,133,'; 
4,164, 
1.529. 


1  Smaller  companies  with  no  regular  exchanges  or  centrals  of  their  own. 

In  the  censuses  of  1902  and  1907  telephone  companies  were  class 
fied   as   ^'commercial,"    ''mutual,"    and  ^'independent  farmer" 
"  rural "  lines,  but  in  the  census  of  1912  this  classification  was  change 
to  one  based  on  annual  income.     The  companies  having  an  annui 
income  of  less  than  $5,000  in  1912  and  1917  were,  of  course,  not 
farmer  and  rural  lines,  but  by  comparison  with  the  figures  for  the  twd] 
preceding  periods  it  would  seem  that  a  large  percentage  of  these 
smaller  companies  were  of  that  class.     In  view  or  the  fact  that  there  | 
are  a  considerable  number  of  rural  telephones  on  the  lines  of  larger] 


1  For  a  list  of  these  commissions  see  page  29. 
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city  companies,  concerning  which  no  definite  information  is  available 
in  the  census,  it  is  probable  that  telephones  in  rural  districts  num- 
bered at  least  2,000,(K)()  in  1917. 

Althoutijh  the  number  of  independent  telephone  companies,  includ- 
inij  both  commercial  and  mutual  lines,  has  more  than  doubled  since 
HK)7,  the  Bell  system  has  grown  even  more  rapidly.  In  1907  the 
22,796  companies  outside  the  Bell  system  owned  48.8  per  cent  of  the 
number  of  telephones  in  use,  and  tne  Bell  companies  61.2  per  cent. 
Tn  1912  the  Bell  system  owned  58.3  per  cent,  and  in  1917,  62.5  per 
<  out  of  all  the  telephones  in  use  in  the  United  States.  Moreover,  an 
mcreasin^  percentage  of  independent  companies  are  being  connected 
with  the  Bell  lines.  These  facts  indicate  a  tendency  toward  coopera- 
tion, as  well  as  consolidation  among  companies  makinpj  possible  tele- 
phone connection  between  almost  all  points  in  the  United  States. 

METHODS   OF   OBTAINING  TELEPHONE   SERVICE. 

The  building  of  independent  telephone  systems  is  not  desirable 
when  there  are  already  established  companies  in  the  localit}^  unless 
such  companies  are  unfair  in  their  methods  or  unreasonable  in  their 
demands.  A  needless  duplication  of  systems  is  always  to  be  dis- 
couraged, and  cooperation  with  existing  companies  for  the  extension 
of  their  lines  and  service  is  greatly  to  oe  desired.  In  most  cases  a 
1  M  al  company  will  meet  a  group  of  prospective  members  or  sub- 
ribers  halfway  on  the  question  of  the  extension  of  service.  The 
oinmercial  companies  usually  have  a  definite  pro-am  for  the  exten- 
sion of  their  service  to  rural  districts.  Three  pnncipal  methods  of 
1  tendering  service  in  rural  areas  are  employed  by  such  companies : 

(1)  An  extension  of  the  company's  city  line  to  a  rural  subscriber, 
furnishing  him  with  complete  city  service.  For  this  the  subscriber 
pays  regiuar  city  rates  plus  an  additional  charge  based  on  the  distance 
of  Ihis  telephone  from  the  city  limits.  To  telephone  men  this  charge 
is  usually  kno-wn  as  an  *'  extra  exchange  line  mileage  charge." 

(2)  An  extension  of  a  line  by  the  company  beyond  the  city  limits, 
in  this  case  to  connect  a  number  of  subscrioers.  Since  all  of  these 
subscribers,  generally  5  to  16  in  number,  must  share  the  same  line, 
the  company  offers  a  rate  lower  than  that  generally  charged  in  the 
(ity  proper,  although  it  generally  approximates  the  rate  for  four- 
party  line  service.  Such  rural  subscnbers  are  said  to  receive  '^  rural- 
line  service." 

(3)  The  construction  and  maintenance  of  a  company  line  to  or  near 
the  city  limits  only.  The  telephone  instruments  and  all  further  con- 
struction and  maintenance  are  provided  by  individual  farmers  or  by 
associations.     This  is  known  as  ''  service-station  service." 

Agreements  for  service-station  service  generally  require  that  the 
association  or  subscriber  shall  perform  the  following  duties :  Construct 
and  maintain  all  pole  lines  and  wires  up  to  a  predetermined  point; 
provide  and  maintain  the  necessary  telephone  instruments  and  other 
equipment;  pay,  in  accordance  with  the  rules  and  regulations  of  the 
company,  the  regular  rates  as  established  for  exchange  and  toll  serv- 
ice; guarantee  payment  at  the  established  rate  for  not  less  than  a 
given  average  number  of  telephones  for  each  line  or  for  each  mile  of 
line ;  limit  the  number  of  telephones  on  any  one  line  to  a  maximum 
number  prescribed  by  the  telephone  company;  pay  its  proportion  of 
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the  taxes  and  assessments  of  every  kind  and  assume  liability  for  all 
damages  which  may  result  from  its  line  or  the  use  thereof. 

The  company,  on  the  other  hand,  agrees  to  perform  the  following 
duties:  Provide  and  maintain  a  line  connecting  the  service-station 
line  to  its  central  office;  furnish  to  service-station  patrons  the  same 
service  ^iven  other  subscribers; ^  assist  the  service-station  subscriber 
or  association  with  reasonable  engineering  advice  and  supervision  in 
the  building  and  maintenance  of  its  lines;  where  facilities  exist,  lease 
circuits  and  attachment  space  on  its  pole  lines  at  regular  rates;  list 
service-station  subscribers  in  its  local  directories  and  furnish  such 
subscribers  with  copies  of  each  issue  of  the  directory. 

As  a  rule,  the  telephone  company  will  not  connect  with  service- 
station  lines  which,  m  its  opinion,  are  not  capable  of  giving  good 
service. 

The  charge  for  extra  exchange  line  mileage  averages  about  25  cents 
per  station  per  quarter  mile  per  month  in  addition  to  the  regular  city 
rates.  Rural  line  residence  rates  for  a  large  class  of  commercial  com- 
panies vary  from  $1  to  $3  per  month,  the  average  being  about  $2. 
oervice-station  residence  rates  are  much  lower,  inasmuch  as  the  only 
expense  assumed  by  the  company  is  that  of  switching  and  of  main- 
taining a  relatively  short  line.  With  few  exceptions,  the  rates  under 
this  plan  vary  from  25  to  75  cents  per  month  per  telephone,  the  aver- 
age charge  being  about  50  cents  per  month. 

It  occasionally  happens  that  a  local  independent  company  fur- 
nishes free  switching  service  to  a  small  organization  that  maintains 
no  switchboard.  The  explanation  of  this  seems  to  be  that  access  to 
the  telephones  of  the  local  company  or  association  receiving  the  free 
service  is  considered  of  material  value  to  the  switching  company  and 
to  its  subscribers.  The  methods  of  mutual  and  independent  com- 
panies as  a  rule,  however,  are  similar  to  those  of  commercial  com- 
panies. In  most  cases  they  make  a  fixed  charge  for  each  telephone 
receiving  exchange  service,  and  in  some  a  flat  yearly  charge  is  made 
covering  switching  done  for  all  the  members  of  an  association. 

Contracts  regarding  exchange  of  service  between  two  companies 
when  each  maintains  its  own  switchboard  are  of  a  different  nature. 
(See  p.  23.) 

ORGANIZATION   OF  A  RURAL  TELEPHONE  COMPANY. 

If  no  satisfactory  rural  line  service  is  available  in  a  given  locality, 
the  only  means  of  securing  telephone  service  for  a  group  of  individuals 
is  through  the  organization  of  a  local  company.  The  United  States 
Department  of  Agriculture  recently  made  a  study  of  more  than  450 
companies  of  this  type,  and  the  following  suggestions  as  to  organiza- 
tion and  operation  are  based  on  the  experience  of  these  existing 
systems. 

A  company  may  be  organized  either  as  a  local  unit  for  obtaining 
service-station  service  from  some  larger  local  company  or  as  an 
independent  operating  company  which  maintains  its  own  switch- 
board. In  the  former  case  care  must  be  taken  to  comply  with  the 
rules  of  the  company  from  which  it  is  proposed  to  secure  switching 


2  When  ser\ice-station  telephones  are  connected  wth  toll  stations  local  service  is  usually  restricted  to 
communication  with  the  toll  station  and  to  other  service  stations  connected  with  the  toll  station,  and 
toU  rates  to  all  other  points  are  the  same  as  those  applying  from  the  toll  stations. 
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(Tvice,  while  in  the  latter  the  organizers  are  freer  to  work  out  their 
own  ideas. 

As  the  first  step  toward  organizing  a  company  it  is  necessary  to  get 
the  cooperation  of  a  number  of  leaders  in  the  community.  Before 
anything  is  done  to  arouse  general  interest  in  the  undertaking  this 
group  should  determine  the  kind  of  organization  to  be  formed  and  the 
general  type  of  system  which  is  best  suited  to  local  conditions.  They 
should  also  make  at  least  a  preliminary  estimate  of  the  cost  and  be 
ready  to  suggest  plans  for  raising  funds. 

KINDS   OF   TEX£PHONE   OBGANIZATIONS. 

There  are  two  general  types  of  business  organization,  the  commer- 
cial or  profit-seeking  company  and  the  mutual  or  cooperative  asso- 
ciation. Both  types  are  found  among  rural  telephone  companies. 
The  commercial  company  may  be  eitner  a  private  enterprise  or  a 
stock  company,  while  the  mutual  association  may  be  either  a  pure 
mutual  or  stock  mutual. 

The  privately  o^Tied  rural  telephone  system  frequently  belongs 
to  a  single  individual  who  o^^tis  a  switchboard  or  central  exchange 
and  furnishes  switching  service  to  a  number  of  local  rural  lines.  In 
other  cases,  such  systems  may  include  the  exchanges  of  several  towns. 

The  commercial  stock  company  may  have  few  or  many  stock- 
holders. Where  the  stockholders  and  subscribers  are  not  tne  same 
individuals,  the  company  is  looked  upon  the  same  as  any  other 
public-service  corporation  by  its  subscrilbers  and  the  public.  On  the 
other  hand,  if  a  majority  of  the  subscribers  are  stockholders,  it  may 
closely  resemble  a  stock  mutual,  even  in  regard  to  management  and 
control. 

The  pure  mutual  orj^anization  is  operated  solely  for  the  convenience 
of  its  members.  All  members  share  in  the  management,  either 
directly  or  through  their  representatives,  and  each  bears  his  prorata 
share  of  the  expenses  of  tne  enterprise.  As  a  rule,  each  member 
owTis  his  telephone  and  equipment,  no  fixed  charges  for  service  are 
made,  and  the  necessary  assessments  are  reduced  to  a  minimum 
through  cooperation,  each  member  keeping  in  repair  his  own  instru- 
ment and  a  portion  of  the  line. 

The  pure  mutual  type  of  company  is  well  adpated  to  the  operation 
of  small  country  systems  consisting  of  one,  or  at  most  of  only  a  few 
lines,  more  especially  when  no  switchboard  is  maintained.  If  such 
a  company  consists  of  more  than  a  single  line,  switching  service  is 
usually  obtained  from  a  neighboring  company. 

The  stock  mutual  differs  from  the  pure  mutual  type  in  several  re- 
spects. Instead  of  prorating  the  costs  among  its  members,  the  stock 
mutual,  as  its  name  implies,  issues  shares  of  stock,  which  are  sold  to 
those  desiriug  telephone  service.  Ordinarily,  only  one  share  of  stock 
is  sold  to  a  memoer,  but  this  practice  is  by  no  means  universal. 
Sometimes  the  voting  privilege  of  members  is  determined  by  the 
number  of  shares  of  stock  held,  each  share  carrying  one  vote,  but  more 
commonly  each  member  is  allowed  only  one  vote,  regardless  of  stock 
held.  The  stock  mutuals  often  have  subscribers  who  are  not  members, 
and  in  most  cases  a  regular  yearly  charge  is  made  for  service  to  all 
subscribers,  the  chaise  to  nonmembers  being  somewhat  higher,  as  a 
8139°— 22 2 
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rule,  than  that  to  members.  Dividends  are  seldom  paid  on  the  stock 
of  such  companies,  the  shares  being  in  most  cases  little  more  than 
certificates  of  membership.  The  shares  may  not  be  transferred 
without  the  approval  of  the  company,  and  must  usually  be  surrend- 
ered at  par  upon  the  withdrawal  of  a  member  or  the  discontinuance 
of  the  service.  In  other  respects,  the  stock  mutual  is  not  unlike  the 
pure  mutual,  having  the  cooperative  plan  of  organization  and  manage- 
ment. 

The  private  concern  and  stock  company  for  rural  service  are  usually 
centered  in  a  town  of  small  or  medium  size,  with  lines  branching  out 
into  the  surrounding  country,  and  the  pure  mutual  is  often  found 
on  short  lines  in  more  or  less  isolated  districts.  The  stock  mutual 
seems  to  be  the  most  common.  Out  of  a  group  of  252  rural  tele- 
phone companies  studied,  3  per  cent  are  private  concerns,  15  per  cent 
stock  companies,  27  per  cent  pure  mutuals,  and  55  per  cent  stock 
mutuals. 

INCORPORATION. 

There  are  many  points  in  favor  of  incorporation,  particularly  for 
larger  mutuals.  Although  such  action  may  seem  to  involve  more 
formality  than  necessary  for  the  simple  organization  of  a  local 
association,  an  incorporated  company  is  governed  by  specific  laws 
which  are  a  direct  benefit  to  the  company.  The  incorporated  com- 
pany enjoys  certain  rights  which  can  not  be  exercised  by  the  unin- 
corporated company.  In  some  States  incorporation  gives  the  com- 
pany the  privilege  of  taking  necessary  land  for  right  of  way  and  other 
purposes  at  an  appraised  value,  by  what  is  known  as  the  right  of 
eminent  domain,  while  in  other  States  this  right  may  be  obtained  upon 
petition  to  the  State  commission  having  supervision  over  such, 
companies. 

Moreover,  the  members  of  an  incorporated  company  are  protected 
by  having  a  limited  liability,  while  the  liability  of  the  members  of  an 
imincorporated  company  is  unlimited.  Of  33  companies  in  a  certain 
locality  from  which  reports  on  this  point  were  received,  20  were  in- 
corporated. All  but  one  of  the  incorporated  and  five  of  the  unin- 
corporated companies  recommended  incorporation. 

Advantages  of  incorporation  are  well  illustrated  by  the  following 
examples.  In  the  case  of  one  company,  a  pole  fell  and  killed  a  horse. 
The  company  was  incorporated  and  its  members  were  liable  only  to 
the  extent  of  the  par  value  of  their  stock,  the  loss  being  distributed  in 
proportion  to  the  shares  held  by  each  member.  In  another  case, 
fallen  wires  across  a  road  wrecked  an  automobile  and  injured  the 
occupants.  A  damage  suit  was  brought.  This  company  was  not 
incorporated  and  a  few  telephone  owners  on  the  line  were  held  for  all 
damages. 

On  the  other  hand,  incorporation  places  the  company  under  the 
supervision  or  control  of  some  State  commission  or  board,  and  makes 
necessary  more  careful  bookkeeping  and  the  submission  of  certain 
reports  to  State  officials. 

In  the  case  of  a  small  local  company  it  might  not  seem  advisable 
to  incorporate,  more  especially  if  tne  company  is  not  to  be  operated 
for  profit. 

If  it  is  decided  to  incorporate,  the  State  law  should  be  consulted, 
as  the  form  for  the  articles  of  incorporation  is  usually  prescribed  by 
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law.  Unless  the  State  commission  can  be  relied  upon  for  legal  as- 
sistance, it  is  well  to  secure  the  advice  of  a  competent  lawyer  with 
regard  to  the  requirements.  Thus  delay  and  possible  financial  loss 
may  be  avoided. 

CONSTITUTION   AND   BY-LAWS. 

Although  mutual  organizations  which  are  not  conducted  for 
profit  are  seldom  required  to  have  a  legal  charter  or  to  incorporate 
it  is  wise  for  all  concerned  to  have  a  WTitten  agreement  in  the  form 
of  a  constitution  and  by-laws.  Suggested  forms  for  such  agreement 
will  be  found  on  page  25.  Alternate  sections,  applicable  to  the  pure 
mutual  or  to  the  stock  mutual  type  of  organization,  are  given.  In 
using  this  form  for  a  pure  mutual  company,  all  sections  which  are 
inclosed  in  parentheses  should  be  omitted.  Thus,  Article  I,  section 
1,  of  the  by-laws  would  read:  ''Each  member  shall  pay  into  the 
treasury  of  the  company  a  membership  fee  of  $3  for  eacn  telephone," 
etc.  For  the  use  oi  a  stock  mutual  organization,  all  sections  printed 
in  italics  sliould  be  omitted  and  sections  in  parentheses  included. 
In  this  case  the  section  quoted  would  read:  "Each  member  shall 
buy  one  share  of  stock  in  the  company,  for  each  telephone,"  etc. 
If  these  by-laws  seem  too  elaborate,  or  if  certain  sections  are  not 
required  for  the  purpose  of  the  company,  only  the  sections  which 
are  applicable  need  be  used.  If  the  members  of  a  short  line  are 
organized  very  informally,  it  is  possible  that  the  only  rules  they  will 
require  are  contained  in  the  article  on  "Rules  for  service  and  the 
use  of  lines,"  while  a  somewhat  larger  organization  in  which  the 
members  construct  and  maintain  their  own  lines  might  omit  the 
parts  relating  to  the  board  of  directors  and  change  the  other  articles 
to  fit  their  needs. 

TYPES   OP   RITRAL  TELEPHONE   CONSTRUCTION. 

There  are  two  general  types  of  telephone  construction  which  may 
be  used  in  rural  districts,  tne  grounded  or  one-wire  system  and  the 
nietaUic  or  two-wire  system. 

For  short  lines  the  grounded  system  may  be  used  to  advantage. 
Tliis  type  of  system  is  cheaper  to  build  than  the  metallic,  since  only 
one  wire  is  needed,  the  ground  being  used  to  complete  the  circuit. 
Of  the  grounded  systems  for  which  reports  are  available,  44  per  cent 
state  that  the  grounded  lines  are  satisfactory.  There  are  many  con- 
ditions, however,  which  tend  to  interfere  wdth  good  service  on 
grounded  lines.  These  lines  are  frequently  subject  to  buzzing  noises 
which  can  not  be  eliminated.  In  very  dry  weather  when  there  is 
little  moisture  in  the  ground,  the  ringing  will  be  weak  and  the  talk- 
ing faint  over  a  grounded  line.  In  very  cold  weather,  also,  when  the 
earth  is  frozen,  tlie  grounded  telephone  line  will  not  give  good  service 
unless  the  ground  connection  is  well  below  the  frost.  Where  electric 
light  circuits  or  troUey  lines  are  too  near  the  telephone  line,  it  is 
almost  impossible  to  use  a  grounded  system. 

The  metallic  system,  in  w^hich  two  wires  are  used  to  make  the 
complete  circuit,  is  free  from  these  particular  defects,  although  when 
near  electrical  circuits  and  power  lines  such  systems  must  also  be 
protected  from  interference  by  a  special  arrangement  of  the  two 
wires.     A  somewhat  stronger  pole  line  and  twice  the  length  of  wire 
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are  required,  but  in  other  respects  the  equipment  is  practically  the 
same  as  for  the  grounded  system. 

In  a  grounded  system  the  magneto,  or  local  battery  type  of  tele- 
phone, IS  the  only  one  that  can  be  used.  But  in  a  metallic  system 
there  is  a  choice  between  the  magneto  and  the  central  battery  type. 
A  variation  of  the  central  battery  type  is  found  in  the  automatic 
system,  which  is  discussed  on  a  later  page.  The  magneto  type  of 
telephone  is  usually  found  on  rural  lines,  while  the  central  battery 
system  is  better  for  city  service  where  a  permanently  located  exchange 
is  maintained. 

PRELIMINARY    ESTIMATE    OF    COST. 

Chief  among  the  causes  which  have  encouraged  the  organization  of 
local  rural  telephone  companies  has  been  the  desire  to  obtain  service 
at  low  cost.  While  the  matter  of  low  cost  is  highly  important  if 
telephone  service  is  to  be  placed  within  the  reach  of  all,  the  question 
of  efficiency  in  service  must  not  be  overlooked.  Poor  service  is 
unsatisfactory  at  any  price,  for  telephone  service  to  be  of  real  value 
must  be  available  when  it  is  needed.  Moreover,  actual  financial 
loss  may  result  from  the  purchase  of  instruments  and  the  buUding  of 
lines  which  are  either  defective  in  themselves  or  unsuitable  for  the 
uses  to  which  they  are  to  be  put.  On  the  other  hand,  it  is  poor 
economy  to  provide  an  expensive  and  complicated  system  if  a 
simpler  one  which  costs  less  will  answer  the  purpose  fully  as  well. 
In  the  long  run,  the  most  economical  system  is  the  one  that  gives 
satisfactory  service  with  the  least  demand  for  repairs  and  replace- 
ment, rather  than  the  one  that  has  the  lowest  original  cost. 

A  study  of  the  original  costs  of  252  companies,  which  averaged 
73  members  each,  shows  that  the  average  cost  for  all  these  companies 
was  $2,110.  In  other  words,  the  original  cost  per  member  was 
about  $29.  Almost  50  per  cent  of  the  companies  reporting  had  an 
original  cost  per  member  of  $25  or  less.  In  only  12  per  cent  of  the 
companies  was  the  cost  $50  or  more,  while  in  2  per  cent  the  cost  was 
more  than  $100  per  member.  These  figures  apply  to  systems  con- 
structed before  war-time  prices  went  into  effect,  and  the  average 
cost  is  doubtless  lower  than  companies  can  hope  for  at  present  m 
spite  of  the  recent  decline  in  prices  of  materials  and  equipment. 

The  material  needed  for  each  mile  of  line,  aside  from  poles,  is 
given  below,  together  with  the  approximate  cost  for  each  type  of 
construction  based  on  price  lists  issued  by  a  number  of  manufac- 
turers early  in  1922. 

Grounded  line,  bracket  construction: 

30  12-inch  oak  brackets.  30  40-penny  wire  nails. 

30  pony  glass  insulators.  30  60-penny  wire  nails. 

165  pounds  No.  12  BB  galvanized-iron  telephone  wire. 
Approximate  cost,  $16.50. 

Metallic  line,  bracket  construction: 

60  12-inch  oak  brackets.  60  40-penny  wire  nails. 

60  pony  glass  insulators.  60  60-penny  wire  nails. 

330  pounds  No.  12  BB  galvanized  iron  telephone  wire. 
Approximate  cost,  $33. 
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•ounded  line,  six-pin  croa»-arm  construction: 

30  6-pin  crosB  arms.  30  machine  bolts. 

ISO  Ij-iuch  KKnist  pin*.  60  carriairo  holts. 

30  |)ony  ^laas  insulators.  30  la*;  screwj^. 

60  croe«-arm  braces.  30  square  washers. 

165  jMjund.s  No.  12  BB  ^Ivanizod-  30  round  washers, 
iron  telephone  wire. 

.Xpproximate  cost,  $53. 

Metallic  line,  six-pin  cro»-arm  construction: 

30  6-pin  croBB  arms.  30  machine  bolts. 

180  I  J-inch  locust  pins.  60  carriatre  bolts. 

60  pony  glass  insulators.  30  lajr  screws. 

♦10  cro«8-arm  braces.  30  s<|uare  washers. 

AM)  j[M>unda  No.  12  BB  galvanized-  30  round  washers, 
iron   telephone  wire. 

.\pproximate  cost.  $68. 

If  there  are  four  subscribers  for  each  mile  of  line,  each  member  will 
.)f  course  have  to  bear  one-fourth  of  the  above-mentioned  cost  per 
inile. 

The  material  needed  for  installing  each  telephone  and  the  approxi- 
mate cost  is  as  follows: 

J  batteries.  4  porcelain  knobs. 

1  li^'htninj;  arrester.  4  3-inch  iron  screws. 

I ")  feet  sinjrle  wire.  2  8-inch  porcelain  tubes. 

lH)  feet  nairt»<i  wire.  12  }-inch  insulated  staples. 

(i  2-incn  screws.  1  6- foot  iron  ground  rod. 

I  hridt^iniT  wall  i«'lMi.h«»n»v  5-bar.  l.<)00-ohm. 

Approximate  cost.  $19. 

These  figures  indicate  that  the  cost  per  member,  exclusive  of  the 
cost  of  poles  and  switchboard,  where  oracket  construction  is  used, 
\\  ill  be  about  $23  on  a  groimded  line  and  $27  on  a  metallic  line.  In 
case  of  cross-arm  construction  it  will  be  about  $32  for  members  on 
ojrounded  lines  and  $36  for  those  using  metallic  circuits. 

Those  rural  companies  which  plan  to  operate  switchboards  will 
tind  the  approximate  cost  of  boards  of  various  sizes  in  the  following 
list: 

5-line  ringer  board,  about $55 

10  to  15  drop  wall  board,  about 100 

30  drop  wall  board,  about 250 

40  drop  wall  board,  about 350 

50  drop  cabinet  board,  about 400 

75  drop  cabinet  board,  about 500 

100  drop  cabinet  board,  about 600 

150  drop  cabinet  board,  about 800 

200  drop  cabinet  board,  about 1. 100 

To  the  above  costs  per  member  comprising  one-fourth  of  the  cost 
of  a  mile  of  line  plus  tne  cost  of  installing  a  local  telephone  plus  the 
cost  of  a  part  oi  the  switchboard,  if  there  be  one,  must  be  added 
the  cost  of  the  poles,  unless  these  can  be  furnished  by  members 
without  cash  outlay.  For  a  well-constructed  line  30  substantial 
poles  per  mile  are  needed.  A  grounded  line  with  a  single  wire  may, 
however,  be  constructed  with  fewer  poles  if  it  is  certam  that  addi- 
tional wires  will  not  be  needed.  While  smaller  poles  are  often  used 
by  farmers'  mutual  companies,  experts  reconamend  a  pole  6  inches 
in  diameter  at  the  top  and  about  25  feet  in  length.     Where  such 
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poles  have  to  be  bought  from  a  distant  market  the  cost  per  member 
is  hkely  to  equal  or  exceed  the  cost  per  member  for  all  the  other 
material. 

In  selecting  poles  even  greater  care  should  be  used  than  in  selecting 
timber  for  high-grade  fence  posts.  Short  lived  or  weak  poles  repre- 
sent false  economy,  because  the  cost  of  replacing  them  almost  in- 
variably more  than  offsets  the  original  saving  in  cost.  In  addition 
to  this,  there  is  the  danger  of  damage  to  property  or  persons. 

The  above  estimates  are  based  on  the  assumption  that  there  will 
be  only  one  circuit  on  the  poles.  When  the  same  pole  line  is  to  carry 
more  than  one  circuit  the  cost  of  the  additional  equipment  must 
be  added.  Moreover,  no  allowance  has  been  made  for  the  cost  of 
labor,  on  the  assumption  that  in  the  majority  of  cases  the  members 
themselves  construct  the  line. 

Mutual  companies  sometimes  require  each  member  to  build  a 
certain  portion  of  the  line  and  to  buy  and  connect  his  telephone. 
This  method  is  not  a  real  financial  saving,  as  is  that  of  furnishing 
poles  and  labor,  for  each  individual  is  obliged  to  pay  out  a  certain 
amount  of  cash  to  fulfill  his  obligation  to  the  company.  It  will  be 
found  more  economical  to  have  all  matters  pertaining  to  the  purchase 
of  equipment  handled  by  one  individual  or  by  a  purchasing  com- 
mittee. Through  the  purchase  of  larger  quantities  a  better  price 
may  be  obtained  from  the  manufacturer.  Furthermore,  the  ad- 
vantage of  securing  equipment  of  uniform  quality  is  of  considerable 
importance,  since  it  is  generally  admitted  that  a  system  gives  better 
service  if  all  the  instruments  are  of  the  same  kind.  Of  the  mutual 
lines  of  which  the  Department  of  Agriculture  has  record  only  10  per 
cent  had  a  portion  of  the  lines  constructed  by  each  member,  while 
90  per  cent  collected  the  cost  of  the  equipment  in  cash  and  built 
the  line  as  a  company  enterprise. 

Before  attempting  to  make  an  exact  estimate  of  the  cost  of  a 
proposed  telephone  system  it  would  be  advisable  to  get  the  cata- 
logues of  a  number  of  manufacturers  of  telephone  equipment  and 
supplies,  a  list  of  whom  may  be  secured  by  writmg  to  the  Department 
of  Agriculture  at  Washington,  D.  C.  After  a  careful  comparison  of 
equipment  of  the  type  decided  upon,  offered  by  the  several  companies, 
a  letter  setting  forth  the  details  of  the  proposed  system  should  be 
addressed  to  the  company  selected.  Care  should  be  taken  to  present 
all  points  which  would  m  any  way  affect  the  system,  such  as  the 
general  lay  of  the  land,  nature  of  the  soil,  distances  to  be  covered, 
presence  of  electrical  circuits,  probable  number  of  subscribers,  and 
the  greatest  extension  of  the  system  that  may  be  hoped  for  in  the 
future.  If  suitable  poles  can  be  obtained  locally  this  should  also  be 
mentioned.  Manufacturers  are  glad  to  give  prospective  customers 
the  benefit  of  advice  from  their  expert  engineers  in  making  estimates 
of  requirements  and  cost. 

METHODS    OF    RAISING    FUNDS. 

There  are  four  general  methods  of  raising  funds  for  the  construction 
of  a  telephone  system,  namely,  by  sale  of  stock,  by  voluntary  sub- 
scription, by  fixed  or  pro  rata  assessment,  or  by  borrowing.  In  com- 
panies where  the  ownership  of  stock  is  made  the  basis  of  membership, 
the  price  of  shares  is.  usually  fixed  at  an  amount  which  is  expected  to 
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insure  sufficient  funds.  In  case,  however,  that  not  enough  shares  are 
sold,  or  the  price  has  been  made  too  low,  an  additional  assessment  is 
usually  made  against  the  stock.  In  some  stock  mutuals  members 
are  originally  asst*ssed  pro  rata  and  the  amount  so  assessed  is  taken 
as  the  value  of  one  share  of  stock.  In  pure  mutual  companies  funds 
may  be  raised  by  voluntary  subscription  or  the  members  may  be 
assessed  pro  rata  for  their  proportion  of  the  cost. 

liorrowing  may  be  resorted  to  in  the  case  of  any  company  that  finds 
funds  availaole.  Sometimes  a  leading  business  man  or  the  local  bank 
will  advance  funds  for  the  construction  of  a  telephone  system  which 
is  almost  certain  to  work  for  the  general  benefit  of  business  more  than 
for  that  of  any  one  individual.  Only  about  1  per  cent  of  the  com- 
panies reporting,  however,  resorted  to  borrowing  as  a  means  of 
I  aising  funds  for  construction. 

Among  the  stock  mutual  companies  reporting,  81  per  cent  raised 
funds  entirely  through  the  sale  of  stock,  4  per  cent  by  sale  of  stock 
and  assessment,  and  15  per  cent  bv  assessment.  Among  the  pure 
mutual  companies,  69  per  cent  raised  funds  by  fixed  assessments  and 
)  I  per  cent  by  voluntary  subscriptions.  The  companies  that  reported 
borrowing  money  for  construction  were  either  private  concerns  or 
-tock  companies,  and  only  6  per  cent  of  the  latter  used  this  method, 
tlie  remainder  raising  funds  by  the  sale  of  stock. 

As  a  rule  it  will  be  found  better  to  raise  the  funds  among  the  mem- 
l)ers.  The  particular  method  of  deciding  each  member's  snare  is  not 
of  very  great  importance.  The  main  thing  is  to  raise  enough  funds  in 
a  single  subscription  to  insure  success  for  the  undertakmg.  It  is 
undoubtedly  easier  to  secure  a  slightly  larger  payment  in  the  first 
place  than  it  is  to  collect  additional  funds  from  members  who  thought 
that  they  were  paying  all  that  would  be  required  in  the  beginning. 

COMPLETION   OP  THE   ORGANIZATION. 

When  all  important  matters  relating  to  the  proposed  organization 
have  been  agreed  upon  by  the  leaders  in  the  enterprise,  and  it  is 
desired  to  interest  the  whole  community,  a  public  meeting  should  be 
called.  At  this  meeting  the  best  speaker  available  should  present  the 
subject.  He  should  have  clearlv  in  mind  the  advantages  which  such 
a  system  would  bring  to  the  business  and  social  life  of  the  community. 
He  should  also  have  approximate  figures  of  the  cost  of  the  system, 
and  an  outline  of  the  form  of  organization. 

At  the  close  of  this  meeting  a  temporary  organization  should  be 
effected  by  the  election  of  temporary  officers  and  the  appointment  of 
a  membership  committee  and  a  committee  on  constitution  and  by- 
laws. If  the  proposition  seems  to  have  met  with  general  approval,  it 
may  be  proper  to  take  subscriptions  for  membership  or  stock  before 
adjournment.  Much  travel  and  canvassing  can,  of  course,  be  saved 
if  subscriptions  can  be  secured  at  this  meeting.  If,  however,  little 
interest  has  been  shown,  it  would  probably  prove  unwise  to  push 
matters  too  fast.  Many  an  organization  is  spoiled  by  a  failure  to  use 
reasonable  tact. 

Assuming  that  enough  subscriptions  have  not  yet  been  secured,  it 
should  be  the  duty  of  the  membership  committee  to  see  that  the  ter- 
ritory is  thoroughly  canvassed.  They  may  divide  the  territory 
among  themselves  and  cover  it  individually,  or,  if  the  farms  are  too 
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widely  scattered,  they  may  secure  the  cooperation  of  those  already 
pledged  and  have  them  take  up  the  matter  with  their  friends  and 
neighbors.  All  possible  publicity  should  be  given  the  matter,  and 
the  period  of  solicitation  under  no  circumstances  should  be  long 
enough  to  allow  the  original  interest  to  die  out  in  the  meantime. 
The  campaign  for  members  should  be  as  short  and  as  lively  as 
possible. 

When  enough  members  have  been  secured  to  make  the  undertak- 
ing a  financial  success,  the  first  regular  meeting  of  the  company 
should  be  called  by  the  temporary  chairman.  At  this  meeting  the 
formal  organization  should  be  completed  through  the  adoption  of 
a  constitution  and  by-laws  and  the  election  of  directors,  after  which 
the  next  step  is  to  proceed  with  the  construction  and  operation  of 
the  system. 

COST   OF   SERVICE. 

The  important  factors  which  have  been  found  to  affect  the  cost  of 
service  on  lines  for  which  information  is  available  are  the  size  of  the 
system,  the  extent  of  its  territory,  the  type  of  construction,  the  quality 
of  service  demanded,  and  the  efficiency  of  management. 

In  the  telephone  industry,  the  cost  per  subscriber  increases  as  the 
number  of  subscribers  in  a  system  increases.  As  the  system  becomes 
larger,  more  complex  equipment  is  needed,  increasing  the  company's 
investment  per  subscriber.  Furthermore,  with  an  increased  number 
of  connections  more  calls  per  telephone  tend  to  be  made.  Thus  the 
cost  of  unlimited  service  in  the  larger  cities  becomes  almost  prohibi- 
tive. In  such  places  the  general  practice  is  to  allow  each  subscriber 
a  certain  number  of  calls  each  month  with  an  extra  charge  for  each 
call  in  excess  of  that  number. 

The  average  annual  service  charges  of  250  rural  companies,  as 
presented  in  Table  2,  clearly  illustrate  the  tendency  for  costs  to 
increase  with  the  size  of  the  company. 

Table  2. — Average  annual  charges  for  service  per  telephone  for  different  types  of  com- 
panies, by  size  groups. 


Size  groups. 


Not  operating  switchboard 

Operating  switchboard: 

Systems  of  1  to  50 lines 

Systems  of  51  to  100  lines 

Systems  of  101  to  200  lines 

Systems  of  more  than  200  lines 

All  systems 


All 

types  of 

com- 
panies.! 


$11. 57 


10,17 
11.26 
12.34 
16.22 


12.64 


Joint- 
stock 
com- 
panies. 


$18.34 


13.71 
14.18 
15.87 
16.53 


16.00 


stock 
mutual 

com- 
panies. 


$10. 10 


10.42 
11.17 
13.33 
15.40 


11.70 


Pure 
mutual 

com- 
panies. 


$9.38 


7.48 
7.09 

4.72 


1  There  were  not  enough  figures  for  privately  owned  companies  to  warrant  the  making  of  averages  for 
this  class. 


Nearly  all  companies  without  switchboards  have  fewer  than  50 
lines.  A  comparison  of  their  cost  with  the  cost  of  companies  of  the 
same  size  operating  switchboards  appears  to  indicate  that  it  is  cheaper 
for  a  small  company  to  operate  its  own  switchboard  than  it  is  to 
obtain  switching  service  irom  another  company.     It  is  probable, 
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however,  that  these  averages,  particularly  in  the  case  of  Dure  mutuals,' 
reprei^ont  current  cost  of  operation  only,  and  do  not  maKe  due  allow- 
aiKc  for  the  expense  of  installing  a  switchboard  of  the  required 
cipjicity.  Therefore,  although  the  reported  cost  of  operation  for 
((.iiipaiiies  which  maintain  their  own  switchboards  is  lower,  it  mi^ht 
slill  prove  more  costly  for  some  companies  to  do  their  own  switching 
when  all  the  expenses  involved  are  taken  into  account. 

For  pure  mutuals,  the  annual  service  charge  for  telephones  is 
relatively  low,  and  unlike  that  for  other  companies  decreases  as  the 
size  of  the  company  increases.  This  is  due  chiefly  to  the  fact  that  in 
such  companies  members  usually  repair  the  lines  and  give  other 
services  to  the  company  without  charge.  The  only  items  of  cost 
considered  are  those  where  cash  is  spent,  and  usually  include  merely 
the  wages  paid  the  operator  and  once  in  a  great  while  the  purchase  of 
new  e(|uipment.  Since  the  one  operator  required  for  50  subscribers 
will  usually  handle  up  to  200  witn  Uttle  extra  pay,  the  expense  for 

li  subscriber  is  naturally  less  when  the  number  snaring  the  expense 

irger. 

The  fact  that  the  hire  of  the  operator  is  the  chief  expense  for 
iiiuiual  companies  is  clearly  shown  in  Table  3,  three-fifths  to  three- 
fourths  of  all  money  collected  being  spent  for  this  purpose,  while  in 
the  case  of  other  companies  less  than  two-fifths  is  so  used.  It  may 
also  be  noted  that  the  proportion  of  the  total  service  income  of  pure 
unituals  spent  for  switching  charge  increases  with  the  size  of  the 

iipany. 


Table  3. — Percentage  of  annual  charges /or  service  used  to  pay  the  cost  of  switching  serv- 
ice^ ciifTerent  tupes  of  companies,  6;/  size  groups. 


Sic«  groups. 


Not  onerating  switchboard 

Operating  switchboard : 

S\-stemsof  1  to  50  lines 

Systems  of  51  to  lOtl  lines 

Systems  of  101  to  200 lines... 
Systems  more  than  200  lines 

All  systems 


All 
tjrpesof 
com- 
panies. 


4a  9 

44.9 
30.5 
29.1 


38.8 


Joint 
stock 
com- 
panies. 


64.2 


43.8 
38.4 
23.0 


32.2 


St<x;k 
mutual 

com- 
panies. 


64.0 


45.8 
44.6 
29.2 
30.0 


40.7 


Pure 
mutual 

com- 
panies. 


60.0 


65.5 
70.6 
75.5 


66.1 


With  other  than  pure  mutual  companies,  on  the  other  hand,  a 
smaller  and  smaller  percentage  of  the  income  from  service  is  used  to 
pay  switching  charges  until  companies  of  more  than  200  subscribers 
are  reached.  This  means  that  a  larger  and  larger  part  of  the  income 
is  spent  on  the  upkeep  or  improvement  of  the  system,  or  a  greater 
amount  is  paid  out  in  salaries  or  dividends.  The  increase  in  the 
percentage  of  income  used  for  operating  expenses  in  companies  of 
over  200  lines  occurs  because  a  single  operator  can  not  conven- 
iently handle  the  calls  on  a  switchboard  of  greater  than  200-drop 
capacity,  and  the  employment  of  additional  operators  becomes 
necessary. 

Another  factor  which  may  require  the  spending  of  a  larger  per- 
centage of  income  for  repairs  as  companies  increase  in  size,  is  that  the 
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larger  companies  are  usually  the  older  ones,  and  on  account  of  their 
age  are  more  in  need  of  repairs  and  replacement  than  the  companies 
recently  organized. 

As  would  be  expected,  systems  operating  over  a  large  territory 
have  higher  costs  of  operation  and  maintenance  than  systems  in 
which  all  subscribers  live  within  a  smaller  area.  The  best  measure  of 
the  area  covered  by  a  given  system  is  the  number  of  miles  of  pole  line 
in  use  (Table  4) . 


Table  4. — Annvxil  cost  of  service  per  telephone  as  afected  by  number  of  miles  of  pole  line 

in  system. 

(Average  for  197  existing  companies.) 


Miles  of  pole  line. 


20  miles  or  less 

21  to  40  miles. . 
41  to  60  miles.. 


Average 

annual 

cost. 


$9.45 
10.87 
10.36 


Miles  of  pole  line. 


61  to  80  miles 

81  to  100  miles 

More  than  100  miles . 


Average 

annual 

cost. 


$11.31  i 
12.69 
12.84 


The  two  types  of  telephone  construction  have  already  been  dis-| 
cussed,  namely,  the  metallic,  in  which  the  entire  circuit  is  carried  byj 
wires,  and  the  grounded,  in  which  the  return  is  through  the  ground.  I 
Metallic  systems,  by  their  very  nature,  are  the  more  expensive  to| 
maintain.  An  average  for  200  companies  showed  a  yearly  cost  ofi 
$12.27  per  telephone  for  metallic  and  $11.06  per  telephone  fori 
grounded  systems.  But  with  their  increased  cost,  metallic  lines  j 
usually  give  proportionally  better  service.  One  important  point: 
should  be  kept  in  mind  in  this  connection.  When  kept  in  repair! 
metallic  systems  are  the  best,  but  they  must  be  kept  in  repair.  A 
poor  metallic  line  is  worse  than  a  poor  grounded  line,  as  the  ground 
will  give  better  contact  than  a  poorly-spliced  rusty  wire. 

Quality  of  service  is  difficult  to  measure.  The  cost  of  service  f( 
existing  mutual  companies  reporting  their  lines  in  good  condition 
was  found  to  be  $11.36  per  telephone  per  year  as  against  $10.46  for 
those  reporting  lines  in  poor  condition.  This  plainly  shows  that 
members  of  mutual  lines  must  expect  to  pay  a  somewhat  higher  rate 
if  they  wish  to  keep  their  service  up  to  the  desired  standard. 


I 


PROBLEMS   OF   OPERATION   AND   UPKEEP. 

The  general  operation  of  a  telephone  company  may  be  rougl 
divided  into  three  parts:  (1)  The  maintenance  of  the  lines,  (2) 
switching  and  information  service,   and   (3)   the  business   admii 
tration,  including  bookkeeping  and  collections. 


MAINTENANCE    OF   UNES. 


Line  maintenance  may  be  handled  in  one  or  two  ways  (or  vari 
tions  or  combinations  of  these  ways),  namely,  by  the  employment  of 
a  regular  lineman  or  by  having  repairs  made  by  the  subscriber.  A 
majority  of  mutual  companies  use  the  subscriber  plan,  although 
many  of  them  do  not  find  this  method  satisfactory.  The  choice  of 
method  should  depend  upon  local  conditions. 
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KxptTt  repairing  undoubtedly  keeps  a  telephone  system  in  better 
condition,  not  only  because  work  is  done  more  thorouojhly,  but  also 
Wause  a  regular  lineman  can  do  a  great  deal  in  the  way  of  trouble 

f)n'vcntion.  On  the  other  hand,  it  costs  more  to  employ  a  regular 
incnian.  Companies  operating  in  sparsely  settled  regions  find  the 
cost  of  getting  a  repair  man  to  the  scene  of  trouble  three  or  four  times 
the  actual  cost  of  the  repair  work.  Again,  in  very  small  companies, 
tlie  share  of  expense  fallmg  on  each  member  makes  the  cost  ot  hiring 
f\n  expert  prohibitive. 

Certain  companies  avoid  some  of  the  difficulties  of  nonexpert 
n-pairing  by  having  one  subscriber  responsible  for  each  line  in  the 
Byst*»m.  Tlie  subscriber  who  handles  the  work  is  usually  given  a 
reduction  in  his  telephone  rent  or  the  free  use  of  his  telephone  as  com- 
pensation. This  plan  does  effect  a  saving  and  at  the  same  time  cen- 
tralizes responsibility,  although  it  does  not  necessarily  assure  expert 
repairs.  In  other  cases,  a  member  of  a  mutual  company  who  nas 
had  telephone-repair  experience  agrees  to  report  for  duty  on  any  line 
when  needed,  receiving  pay  by  the  hour  for  actual  time  spent.  This 
plan  has  usually  provea  satisfactory,  although  subscribers  may  find 
themselves  without  service  for  a  few  days  if  their  line  happens  to  be 
out  of  order  while  the  repair  man  is  doing  rush  work,  such  as  harvest- 

Those  mutuals  which  connect  with  larger  commercial  companies 
are  often  able  to  ^et  help  from  the  commercial  concern  when  they 
need  it,  usually  bemg  charged  the  actual  cost  of  the  operation  plus  a 
small  percentage  for  supervision.  Minor  repairs  are  then  made  by 
the  suDscribers. 

In  general,  expert  work  has  been  found  preferable  where  its  cost 
had  not  been  too  great. 

LOCATION   OP   SWrrCHBOARD. 

Rural  line  switchboards  may  be  found  in  private  homes,  stores, 
rented  offices,  or  in  separate  buildings  owned  or  rented  by  the  com- 
panies. 

,  Private  home  installation  is  confined  almost  exclusively  to  the 
smaller  companies  which  can  not  afford  to  rent  or  build  separate 
offices.  The  owner  of  the  house  is  paid  a  small  rent  and  some  member 
of  his  family  is  usually  made  operator,  and  paid  for  this  service.  The 
advantages  of  such  a  system  are  evident.  The  rent  for  switchboard 
space  is  usually  small,  in  many  cases  amounting  only  to  a  rebate  of 
telephone  rent  to  the  house  owner.  Operator  hire  is  also  low,  since 
the  women  of  the  house  can  do  their  regular  housework  and  at  the 
same  time  make  the  switching  connections.  Moreover,  in  case  of 
emergency  a  night  call  will  always  receive  attention. 

Occasionally  the  switchboard  is  placed  in  a  member's  store  instead 
of  a  private  home.  Some  one  must  be  on  duty  all  day  in  a  store  and 
the  switchboard  can  be  looked  after  without  requiring  a  special 
operator.  Night  calls,  on  the  other  hand,  can  not  receive  attention  if 
the  switchboard  is  in  a  store,  unless  special  arrangement  is  made. 

Either  of  the  above  plans  is  more  suitable  to  a  small  system  than 
to  one  so  large  that  calls  are  so  numerous  as  to  require  the  hiring  of  a 
regular  operator.  When  an  operator  is  required  on  full  time  most 
companies  will  do  well  to  rent  a  separate  room  or  building.     Many 
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good  reasons  for  this  have  been  reported.  Where  the  board  is  kept 
in  the  operator's  home,  a  change  of  operators  makes  it  necessary  to 
move  the  board  with  all  of  its  connections.  The  directors  are  also 
better  able  to  control  and  regulate  the  operation  of  the  switchboard 
in  the  company's  own  offices  than  they  are  when  it  is  in  the  home  of 
the  operator.  In  a  separate  office  the  matter  of  night  calls  is  not  so 
easily  handled.  Either  subscribers  must  be  without  service  at  night 
or  someone  must  be  assigned  to  regular  night  duty  in  the  exchange. 

A  number  of  mutuals  have  solved  these  problems  by  building 
their  central  exchange  buildings  and  making  them  large  enough  to 
include  living  quarters  for  the  operators.  Thus  instead  of  moving 
the  board  to  the  home  of  the  operator  they  move  the  operator  to  the 
board.  An  added  advantage  of  this  plan  lies  in  the  fact  that  the 
rent  of  living  quarters  is  considered  part  of  the  operator's  pay  and 
thus,  since  the  cost  to  the  company  is  little  more  than  it  would  be  if 
only  an  office  were  rented,  the  cash  outlay  is  somewhat  lessened.  All 
companies  reporting  this  plan  have  found  it  satisfactory. 

Some  companies  do  business  without  owning  switchboards.  They 
either  operate  isolated  lines  or  obtain  their  switching  service  from 
other  sources.  The  single  isolated  line,  where  there  are  not  too  many 
members,  needs  no  switchboard,  since  all  telephones  are  on  the  same 
line  and  calls  are  made  merely  by  the  use  of  different  nngs.  But 
this,  of  course,  will  not  take  care  of  long-distance  calls. 

Other  cases  are  found  in  which  large  companies  furnish  switching 
service  to  independent  lines  on  the  service  station  plan,  already 
mentioned,  or  m  which  merchants  in  small  towns  operate  switch-! 
boards  for  the  use  of  their  patrons  on  country  lines.  Sometimes  a 
family  will  operate  a  board  for  several  independent  lines  and  receive 
either  a  fixed  monthly  compensation  or  a  small  fee  for  each  connec- 
tion made  between  companies.  In  such  cases  members  call  others 
on  their  own  line  without  the  help  of  the  board  operator. 


THE   AUTOMATIC   SWITCHBOARD. 


^ 


Automatic  service,  or  mechanical  switching  as  it  is  often  calle 
has  recently  been  receiving  considerable  attention.     Some  advocat? 
its  use  for  small  rural  exchanges.     A  few  such  exchanges  are  now  in 
operation  and  are  apparently  giving  entire  satisfaction,  but  the  pi  ~ 
must  be  considered  as  still  in  its  experimental  stage. 

The  operation  of  the  automatic  telephone  may  be  easily  und 
stood  from  an  examination  of  the  accompanying  illustrations  (Figs 
and  3.) 

The  dials  which  may  be  noted  on  the  stand  of  the  desk  telepho 
and  just  under  the  transmitter  of  the  wall  telephone  are  used  to  call 
whatever  number  may  be  desired.  For  example,  a  person  wishing 
to  call  No.  36  first  takes  down  the  receiver,  then  inserts  his  finger  in 
the  opening  over  number  3  and  pulls  the  dial  in  a  clockwise  direction 
until  his  finger  reaches  the  stop  near  the  base  of  the  dial.  He  then 
releases  the  dial  which  returns  to  its  normal  position  by  means  of  a 
spring.  Next  he  "  dials  "  No.  6  in  the  same  way.  He  then  pushes  the 
button  at  the  center  of  the  wall  box  or  on  the  front  of  the  desk  telephone 
base,  as  the  case  may  be.  This  rings  the  bell  at  station  36  without 
the  intervention  of  an  operator.  In  case  no  one  answers,  the  person 
ringing  may  again  push  the  button.     On  some  automatics  a  mechan- 
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icul  arran«^einent  takes  care  of  this  feature,  oontinuinj^  to  ring  at 
regular  interv^als  until  an  answer  is  received  or  until  the  person 
making  the  call  hangs  up  his  receiver,  which  clears  the  line  in  all 
cases. 

The  plan  of  calling  different  subscribers  by  a  series  of  long  and 
short  rings  is  kno\m  as  code  ringing.  There  are  two  methods  of 
( o(l(«  ringing.  In  one,  the  person  calling  pushes  the  })utton  the 
desired  number  of  times;  in  tlie  other  the  ringing  is  automatic,  the 


Fig  2.— Type  of  automatic  telephone  generally  used  on  rurallines. 

le  being  '^ dialed''  in  the   same  manner  as  explained   above  for 
ialing"  the  number.     For  example,  a  person  wishing  to  call  No.  36, 
^o  rings,  would  ''dial''  3-6-2.     The  ringers  for  all  telephones  on 
le  36  would  automatically  ring  twice. 

Such  systems  are  not  suitable  for  all  conditions.  In  an  isolated 
•<;ommunity,  where  connection  with  a  hand-operated  switchboard  is 
not  possible,  300  subscribers  is  usually  the  smallest  number  for  which 
automatic  service  can  be  ^^^se]y  considered.     In  such  cases,  an  oper- 


22 


Farmers'  Bulletin  12^5. 


ator  will  be  required  for  lon^-distance  calls  and  therefore  the  auto- 
matic would  not  effect  a  saving,  but  would  cost  much  more  than  a 
simple,  hand-operated  system.  The  equipment  is  more  expensive 
and  complicated  than  that  needed  for  the  regular  magneto  system, 
and  requires  expert  attention,  and  the  lines  must  be  completely 
metallic  and  kept  in  perfect  condition. 

If  the  business  of  the  line  is  such  that  two  or  more  operators  would 
be  required  for  a  hand-operated  exchange,  the  automatic  exchange 


Detail  of  automatic  telephones. 


makes  it  possible  to  do  without  some  of  them.  The  most  satisfactory 
arrangement  is  one  in  which  the  local  exchange  is  near  enough  to 
larger  central  office  to  make  direct  connection  possible.  Here  no 
operator  is  needed  for  the  local  exchange,  all  long-distance  calls  being 
handled  at  the  larger  central  office,  which  is  reached  by  ringing  &\i 
special  number.  By  such  a  plan,  24-hour  service  is  possible  without 
the  necessity  of  hiring  a  special  night  operator,  and  at  the  same  time 
the  service  is  generally  improved.  On  the  whole,  however,  the  auto- 
matic equipment  is  so  complicated  that  it  is  usually  better  adapted 
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to  the  use  of  commercial  concerns  than  to  installation  and  operation 
l)\  farmers'  miitiials. 

LONG  DISTANCE  CONNECTION. 

Having  established  its  central  office,  a  mutual  company  will  next  be 
interested  in  getting  long-distance  service  for  its  members.  Inter- 
1  luinge  between  farmers'  companies  within  short  distances  is  often 
nil  a  mutual  free  basis,  members  of  each  company  being  glad  of  the 
opportunity  for  conne<'tion  with  members  of  the  otner.  If  the 
fanners'  company  is  close  to  a  town  where  a  commercial  concern 
nperatt^s,  the  toim  company  often  gives  the  farmers  connections  with 
lis  subscribers  on  what  is  called  a  switching  ft*e  basis.  The  farmei-s' 
line  pays  either  a  certain  amount  for  each  subscriber  or  a  yearly  I  ump 
sum  for  the  entire  membership  in  return  for  the  privileges  of  sucti 
« onnections.  This  plan  is  much  like  ** service-station  service" 
n  I  ready  discussed. 

For  long-distance  toll  calls,  connection  with  the  large  independent 
< oinpanies  or  the  Bell  system  is  required,  either  directlv  or  throu";h 
the  switchboard  of  another  small  companv.  Generally  when  the 
toll  fee  is  paid,  a  certain  percentage,  depending  upon  the  amount  of 
the  fee,  goes  to  the  company  on  whose  hues  the  call  originates.  The 
remainder  is  generally  prorated  on  the  basis  of  the  mileage  involved. 
Thus  a  company  o^Tiing  half  of  the  wire  over  which  a  toU  message  is 
carried  is  allowed  half  of  the  toll  fee,  after  the  originating  charge  is 
deducted.  A  company  owning  all  the  wire  would  get  the  entire  fee, 
with  the  exception  of  the  originating  charge. 

Lines  having  long-distance  connections  require  more  care  than  those 
used  only  for  local  calls.  Many  commercial  companies  refuse  to 
connect  with  grounded  lines,  but  the  usual  requirement  is  that  the 
line  must  be  in  such  condition  as  to  carry  messages  clearly. 

BUSINESS   ADMINISTRATION. 

The  management  of  a  small  mutual  telephone  company  is  a  com- 
paratively simple  matter.  Frequently,  the  levying  of  rates  and  the 
making  of  assessments  is  left  to  the  decision  of  the  members  at  their 
reojular  meeting,  the  chief  duty  of  the  management  in  this  connection 
bemg  the  keeping  of  accounts  and  making  collections.  If  interstate 
business  is  handled  and  the  annual  revenue  is  more  than  $5,000,  the 
system  of  accounts  prescribed  by  the  Interstate  Commerce  Com- 
mission must  be  used.  As  has  already  been  pointed  out,  further 
supervision  of  telephone  lines  is  exercised  in  most  States  by  State 
commissions,  which,  in  many  instances,  prescribe  accounting  forms. 

Collections  are  sometimes  troublesome.  Members  may  neglect 
their  bills  unless  some  inducement  for  prompt  payment  is  offered .  A 
small  discount  for  payment  in  advance  wu\  encourage  promptness. 
Most  companies  provide  that  subscribers  more  than  30  days  in 
arrears  shall  have  service  discontinued.  Assessments  should  not  be 
too  frequent.  Mutuals  will  usually  find  pa3rment  in  advance,  once, 
or  at  most  four  times,  each  year,  most  satisfactory.  The  practice  of 
sending  monthly  bills  for  small  amounts  not  only  annoys  the  sub- 
scriber but  involves  needless  labor  and  expense. 

Under  most  conditions,  the  publication  of  a  telephone  directory 
will  be  advantageous.     Often  advertising  companies  print  directories 
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without  charge,  getting  their  money  by  the  sale  of  advertising  space 
in  the  book.  In  addition  to  the  directory  proper,  the  book  may 
contain  the  by-laws  of  the  company,  a  set  of  rules  for  the  use  of  the 
telephone,  or  instructions  for  making  simple  repairs  in  case  of  local 
trouble.  These  repair  hints  often  help  subscribers  to  make  timely 
repairs  without  imdue  tinkering.  Thus  they  may  save  trips  for  the 
trouble  man  and  at  the  same  time,  by  telling  subscribers  what  not  to 
try,  may  prevent  their  getting  things  into  still  worse  shape. 

Requests  for  information  and  advice  in  regard  to  special  problems 
confronting  those  who  wish  to  make  use  of  the  suggestions  contained 
in  this  bulletin,  will  be  given  careful  attention  by  the  United  States 
Department  of  Agriculture.  The  department  is  anxious  to  encourage 
and  assist  in  the  extension  of  suitable  telephone  service  to  all  farmers. 
The  rural  telephone  has  fully  proved  its  value  both  for  social  and 
business  purposes,  and  there  is  no  sound  reason  why  this  convenience 
should  longer  be  denied  to  more  than  half  of  those  living  in  country 
homes. 


APPENDIX. 


CONSTITUTION  AND  BY-LAWS. 


Tho  follownng  constitution  and  by-laws  were  prepared  after  a 
study  of  the  methods  and  practices  of  a  larj^e  number  of  successful 
mutual  telephone  companies  throughout  the  country.  In  using 
these  forms  it  must  be  remembered  that  it  is  impossible  to  suggest  a 
set  of  rul(»s  which  meet  all  requirements  in  all  States,  and  that 
changers  may  be  found  necessary  in  order  to  comply  with  State  laws 
or  local  conditicms.  Even  where  such  is  the  case,  these  rules  or  forms 
should  be  found  helpful. 

Where  incorporation  is  decided  upon  the  State  law  must,  of  course, 
bo  carefully  consulteil  and  all  recjuirements  met.  The  form  here 
given  under  the  title  of  ** Constitution"  may  in  such  case  be  used  as 
the  basis  for  "Articles  of  Incorporation." 

In  adapting  the  follo>^'ing  constitution  and  by-laws  to  the  use  of 
pure  mutual  companies,  all  words  or  sections  in  parenthesis  should  be 
omitttnl,  while  for  the  use  of  stock  mutuals,  sections  or  words  printed 
in  italics  should  be  omitte<i  and  those  in  parenthesis  included.  Sec- 
tions which  are  inapplicable  to  the  form  of  organization  desired  may, 
of  course,  be  omitted  at  the  discretion  of  the  organizers.  For  a 
more  complete  discussion  of  organization  agreements  see  page  9  of 
this  bulletin. 

CONSTITUTION  OF  THE TELEPHONE  C0.» 

We,  the  undereignod  citizens  of  the  United  States  and  of  the  State  of ,  hereby 

asstx^iate  ourselvw  ay  members  of  a  mutual  telephone  company,  and  for  this  purpose 
adopt  the  following  constitution: 

Article  I.  This  company  shall  be  known  as  the Telephone  Co. 

Art.  II.  The  principal  office  of  this  company  shall  be  located  in . 

Art.  III.  The  capital  stock  of  this  company  shall  consist  of shares  at  $ 

per  share,  and  shall  oe  increased  only  with  the  approval  of  two-thirds  of  the  members 
at  an  annual  or  special  meeting. 

Art.  IV.  The  business  of  this  company  shall  be  to  provide  telephone  service  for 
its  members,  by  constructing,  maintaining,  and  operating  a  suitable  telephone  system 
and  to  make  connection  with  other  companies  for  long-distance  service  for  the  con- 
venience of  its  members,  distributing  among  said  members,  equitably,  as  shall  be 
proAided  in  the  by-laws,  such  costs  and  expenses  as  may  be  prop>erly  incurred. 

Art.  V.  The  territory  of  this  company  snail  include . 

Art.  VI.  Membership  in  this  company  shall  be  limited  to  persons  who  (buy  stock 
therein,  and)  receive  telephone  ser\'ice  therefrom,  as  shall  be  provided  in  the  by-laws. 

Art.  VII.  The  management  of  this  company  shall  be  vested  in  a  board  of  nine 
directors,  who  shall  be  elected  for  such  term  and  in  such  manner  as  the  by-laws  shall 
provide. 

Art.  VIII.  Until  the  first  annual  meeting  of  the  members,  the  following  persons 
shall  act  as  a  board  of  directors : 

Name.  Address. 
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Art.  IX.  The  duration  of  this  company  shall  be years. 

Art.  X.  This  constitution  may  be  amended  by  a  two-thirds  vote  of  the  members 
present  at  any  annual  meeting,  or  any  regularly  called  special  meeting,  a  quorum 
being  present,  at  least  30  days'  notice  of  such  proposed  amendment  having  been 
given  each  member,  in  wTiting. 

Signature  of  original  members: 


BY-LAWS 

or  THE Telephone  Co. 

Article  I. — Membership  and  Meetings. 

Section  1.  Membership — Each  member  shall  pay  into  the  treasury  of  the  company 
a  membership  fee  o/$ (buy  one  share  of  the  stock  in  the  company),  for  each  tele- 
phone which  he  has  or  intends  to  have  connected  with  its  lines  or  exchanges,  or  shall 
furnish  the  equivalent  of  that  amount  in  poles,  wire,  apparatus,  or  labor,  said  equiv- 
alent to  be  determined  by  the  board  of  directors,  and  shall  be  required  to  sign  the 
by-laws  of  the  company. 

Sec  2.  Number  of  Telephones. — A  member  shall  be  entitled  to  have  under  the 

E revisions  of  the  preceding  section  one  telephone  in  each  house,  store,  office,  or  other 
uilding  owned,  leased  or  occupied  by  him  or  by  the  members  of  his  immediate 
family. 

Sec.  3.  Annual  Meeting. — The  annual  meetings  of  the  members  of  the Tele- 
phone Co.  shall  be  held  in ,  on  the  first  Monday  after  the  first  Tuesday  of  each 

January  at o'clock  p.  m.,  and  the  first  regular  annual  meeting  shall  be  held  at 

that  place  on  the day  of ,  at o'clock  p.  m. 

Sec  4.  Special  Meetings. — Special  meetings  of  the  members  may  be  called  by  the 
president  whenever  he  or  the  board  of  directors  shall  deem  such  action  necessary; 
and  such  meetings  must  be  called  by  him  for  any  special  purpose  upon  petition  of  one- 
fourth  the  number  of  members. 

Sec.  5.  Notice. — At  least  five  days'  notice,  in  writing,  shall  be  given  each  member 
of  the  time  and  place  of  each  annual  meeting,  and  of  the  time,  place  and  purpose  for 
which  the  meeting  is  called  in  the  case  of  special  meetings. 

Sec  6.  Order  of  Business. — The  order  of  business  at  any  regular  meeting  shall 
be  as  follows: 

1.  Roll  call. 

2.  Reading  and  adoption  of  the  minutes  of  the  last  meeting. 

3.  Reports  of  officers. 

4.  Reports  of  committees. 

5.  Election  of  directors. 

6.  Miscellaneous  business. 

Sec  7.  Business  of  Special  Meetings. — No  business  shall  be  transacted  at 
special  meeting  except  that  for  which  the  meeting  was  called. 

Sec  8.  Quorum.— At  any  annual  or  special  meeting  12  members  shall  constitu 
a  quorum. 

Sec  9.  Vote. — At  any  annual  or  special  meeting  each  member  shall  have  one  vote 
on  all  questions.  In  case  of  a  tie  the  president  shall  cast  the  deciding  vote.  A  major- 
ity vote  of  the  members  present  shall  be  necessary  to  carry  any  question. 

Sec  10.  Proxy. — No  member  shall  be  allowed  to  vote  by  proxy. 

Article  II. — Directors. 

Section  1.— Number,  Election,  and  Term.— Nine  directors  shall  be  elected  by 
ballot  at  the  first  annual  meeting  of  the  members,  to  succeed  the  temporary  board. 
Three  directors  shall  be  elected  for  three  years,  three  for  two  vears.  and  three  for  one 
year.  At  each  annual  meeting  thereafter  three  directors  shall  be  elected  to  serve  for 
three  years,  or  until  their  successors  are  elected. 
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Sec.  2.  VACANaEs. — Vacanciee  on  the  board  of  dirtTtore  may  be  filled  by  the  re- 
maining directors  until  the  next  annual  meeting  of  the  members,  when  a  director 
shall  be  electod  to  serve  for  the  unexpired  term. 

SEr.  3.  ExEcunvE  Committke. — The  executive  committee  of  the  board  of  direc- 
tors shall  be  composed  of  the  president,  secretary-treasurer,  and  one  other  director 
designated  by  the  l>oard. 

Sk<'.  4.  Meetingh. — The  executive  committee  shall  meet  at  least  once  a  month, 
and  oftener  if  necessary,  and  meetings  of  the  entire  board  shall  be  held  at  the  call  of 
the  president. 

Sec.  5.  Quorum. — Five  directors  shall  constitute  a  quorum  at  any  meeting  of  the 
board. 

Sec  6.  Compensatiov. — The  directors  shall  receive  compensation  at  the  rate  of 
I for  each  day  of  eight  hours  actively  employed  in  the  interests  of  the  company , 

Sec.  7.  Electio.v  op  Okficers. — Immediately  after  the  annual  meeting  of  the 
memi)ere,  the  board  of  directora  shall  ehn't  a  president  and  a  Wco-president  from  their 
own  number,  and  a  secretary-treasurer  who  may  or  may  not  be  a  member  of  the  l>oard. 

Sec  8.  Appointment  op  Manager  and  Committkeh.-  The  board  of  direitors 
shall  appoint,  and  may  dismiss  for  cause,  a  manager  who  may  or  may  not  be  a  member  of 
the  company,  or  at  their  disc-retion  the  secretary-treasurer  may  also  be  the  manager. 
They  may  ap|)oint  committees  on  financing,  construction,  etc.,  and  it  shall  be  their 
duty  once  a  year,  at  least  30  days  before  the  annual  meeting  of  the  members,  to  appoint 
an  auditing  t'ommittee  to  consist  of  three  members  of  the  company  who  are  not  officers. 

Sec.  9.  Bond. — The  board  of  diroi'tors  shall  require  the  secretary -treasurer  and 
may  require  other  officers  and  employees  charged  by  the  company  with  responsibility 
for  the  cu.'^tocly  of  its  funds  or  property,  to  give  bond  with  sufficient  surety  for  the 
faithful  performance  of  such  duties. 

Sec  10.  Salaries  of  Ophcers  and  Employees. — The  board  shall  fix  the  salary 
of  officers  and  .the  wages  of  all  other  emi>loyeefl  of  the  company.  No  officer  shall 
five  the  per  diem  allowed  the  directors  in  addition  to  his  salary. 

-  KC.  1 1 .  Seal.— The  board  may  devise  and  adopt  an  appropriate  seal,  and  cause  the 
same  to  be  affixed  to  all  document*  whereto  the  company  Is  a  party. 

Sec  12.  Recall. — Any  director,  for  just  cause  set  forth  at  any  annual  meeting  or 
special  meeting  called  for  that  purpose,  ma^  be  removed  from  office  by  a  two-thirds 
vote.  Such  dire<'tor  shall  be  informed  in  writing  of  the  chai:ges  made  against  him,  at 
least  10  days  before  the  date  of  such  meetii^,  and  shall  have  an  opportunity  to  be 
heard  in  person,  by  counsel,  and  by  witness  in  regard  thereto. 

Article  III. — Oppicers. 

Section  1.  Term. — E^h  officer,  unless  removed  by  a  two-thirds  vote  of  the  board, 
shall  hold  office  for  one  year  or  until  his  successor  has  been  elected . 

Sec  2.  Duties  op  the  President. — The  president  shall  preside  at  all  the  meet- 
ings of  the  members  and  of  the  board;  shall  sign,  execute,  and  deliver  all  legal  papers 
pertaining  to  the  business  or  property  of  the  company;  shall  sign  all  notes,  checks 
(certificates  of  stock),  etc.;  and  snail  perform  such  other  and  further  duties  as  the 
board  may  direct. 

Sec  3,  Duties  of  the  Vice  President. — In  the  absence  or  disability  of  the 
president,  the  vice  president  shall  act. 

Sec  4.  Duties  of  the  Secretary-Treasurer. — The  secretary-treasurer  shall 
attend  all  the  meetings  of  the  members  and  of  the  directors,  and  shall  keep,  in  books 
prov'ided  for  that  purpose,  a  correct  record  of  the  proceedings  of  each  meeting. 

(He  shall  keep  the  oooks  of  the  blank  certificates  of  stock;  fill  out  and  countersign 
all  certificates  issued,  and  make  the  corresponding  entries  on  the  stub  of  each  certifi- 
cate. He  shall  keep  a  proper  transfer  book,  and  a  stock  ledger  showing  the  number  of 
such  shares  issued  to  and  transferred  by  the  members. ) 

He  shall  receive  all  moneys  paid  to  the  company  and  give  his  receipt  therefor,  and 
shall  pay  out  the  same  under  the  direction  of  the  board;  shall  keep  in  a  suitable  book 
an  accurate  account  thereof,  and  make  a  detailed  report  in  writing  at  the  annual  meet- 
ing of  the  members,  and  at  such  other  times  as  the  board  may  designate.  He  shall 
make  all  reports  and  serve  all  notices  required  by  the  directors  or  by  law  or  by  these 
by-laws. 

He  shall  be  custodian  of  all  the  records  and  papers  of  the  company;  shall  have  charge 
of  and  affix  the  company's  seal  to  all  such  documents  as  require  attestation;  and  shall 
countersign  all  notes,  checks,  and  other  papers. 
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At  the  expiration  of  his  term  of  office  he  shall  turn  over  to  his  successor  all  the  prop- 
erty of  the  company  in  his  hands  and  take  his  receipt  therefor. 

Sec.  5.  Duties  op  the  Manager. — The  manager  shall  have  charge  of  the  opera- 
tion, inspection,  and  maintenance  of  the  lines  and  equipment  of  the  company,  under 
the  general  direction  of  the  board. 

He  shall  appoint  and  may  discharge  all  operators  and  other  employees  necessary 
for  the  proper  conduct  of  the  company's  business,  and  such  operators  and  employees 
may  or  may  not  be  members  of  the  company. 

Article  IV. — Committees. 

Section  1.  Duties  of  Auditing  Committee. — It  shall  be  the  duty  of  the  auditing 
committee  to  meet  at  least  two  weeks  before  the  annual  meeting  of  the  members. 
They  shall  make  a  thorough  examination  of  all  the  records  and  accounts  of  the 
officers  for  the  preceding  year  and  shall  make  a  report  thereon  at  the  annual  meeting. 

Sec.  2.  Duties  of  Other  Committees. — It  shall  be  the  duty  of  any  other  com- 
mittee appointed  to  perform  such  work  as  may  be  assigned  to  it  by  the  board,  and  to 
make  a  report  thereof  at  the  annual  meeting  next  following. 

(Article  V. — Issuance  and  Transfer  of  Stock.)- 

(Section  1.  Issuance. — All  applications  for  stock  shall  be  submitted,  with  the 
recommendations  of  the  secretary-treasurer  and  manager,  to  the  executive  committee 
for  its  approval,  before  any  stock  shall  be  issued  to  the  applicant.) 

(Sec  2.  Certificates. — The  certificates  of  stock  of  this  company  shall  be  issued  in 
such  form  as  the  board  of  directors  may  designate.  Such  certificates  shall  be  signed 
by  the  president  and  countersigned  by  the  secretary-treasurer,  and  shall  bear  the  seal 
of  the  company.  They  shall  exhibit  the  holder's  name,  the  date  of  issuance,  and  the 
value  of  the  share.) 

(Sec  3.  Transfer. — Stock  of  the  company  may  be  transferred  with  the  approval  of 
the  board  of  directors  when  removal  or  discontinuance  of  service  makes  such  transfer 
desirable.  The  surrendered  certificate  shall  be  canceled  before  a  new  certificate 
shall  be  issued  in  lieu  thereof.  The  receiver  of  the  new  certificate  shall  not  already 
own  stock  in  the  company,  except  as  hereinbefore  provided,  and  shall  be  required  to 
sign  the  by-laws.) 

Article  (VI)    V. — Finances. 

Section  1.  Fiscal  Year. — The  fiscal  year  of  this  company  shall  commence  on 
and  end  on 


Sec  2.  Assessments. — Every  three  months,  in . , ,  and ,  the 

hoard  of  directors  shall  estimate  the  financial  requirements  of  the  company,  and  shall  levy 
an  assessment  upon  the  members  in  proportion  to  the  number  of  telephones  charged  to  each. 

(Sec  2.  Rental  Charges. — Each  member  shall  pay  into  the  treasury,  for  each  and 
every  telephone  accredited  to  him,  the  sum  of  $ quarterly  in  advance.  A  dis- 
count of per  cent  shall  be  allowed  for  payment  of  rental  cnarges  within  10  days 

after  same  become  due.  If  such  rental  is  not  paid  within  30  days  after  it  becomes  due, 
service  shall  be  discontinued  until  payment  is  made.) 

Sec  3.  System  of  Accounting. — The  accounts  of  this  company  shall  be  kept  in 
accordance  with  the  rules  laid  down  by  the  Interstate  Commerce  Commission,  and  of 
the  State  commission  ^  having  jurisdiction  over  the  business  of  telephone  companies. 

(Sec  4.  Use  of  Capital  Funds. — The  funds  collected  from  the  sale  of  stock  of  this 
company  shall  be  used  only  for  the  building  and  extension  of  the  company's  lines  and 
for  the  installation  of  the  stations  of  new  members  or  subscribers). 

(Sec  5.  Use  of  Income. — The  income  received  from  rental  charges,  tolls,  etc., 
shall  be  used  in  defraying  the  expenses  of  operation  and  the  regular  repair  and 
upkeep  of  the  lines.) 

(Sec  6.  Depreciation  Reserve. — Out  of  the  annual  income  of  the  company, 

exclusive  of  capital  funds, per  cent  shall  be  set  aside  as  a  depreciation  reserve, 

to  be  used  for  replacing  the  system  as  it  wears  out.) 

Sec  4.  Power  to  Borrow  Money. ^TAe  board  of  directors  shall  have  power  to  borrow 

mx)ney  at  its  discretion  not  exceeding  the  total  sum  of  $ .     Loans  m  excess  of  thai 

amount  must  have  the  consent  of  two-thirds  of  the  members  at  any  annvAil  or  special  meeting. 

1  Seelistonp.29. 
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Article  (VII)   VI.—  Rules  for  Service  and  the  Use  op  Lines. 

Section  1.  Hours  or  Service. — The  operator  of  the  8wit<}hboard  shall  be  on  duty 

from o'clock  a.  m.  to o'clock  p.  m.,  on  ww>k  days,  and  from to  — ~ 

o'clock  a.  m.  and to o'clock  p.  m.,  on  Sundays  and  holidays. 

Sec.  2.  Emergency  Calls. — Emenjency  calls  made  out  of  rej;ular  hours  will  be 
chanrod  for  at  the  rate  of  25  cents  per  call.  The  operator  shall  receive  four-fifths  of  the 
amount  collected  for  such  calls,  in  addition  to  any  other  salary  or  wapes. 

Sec.  3.  General  Calls. — \  general  call  for  all  members,  - —  rings,  may  be  made 
at  any  time  by  any  member  having  information  of  particular  value  to  all.  This 
privilege,  however,  must  be  used  sparingly. 

Sec.  4.  Use  of  Lines  by  Outsiders.— "No  member  shall  allow  his  telephone  to  be 
used  by  an  outsider,  other  than  the  meral>er8  of  his  immediate  family,  his  employees, 
or  jruests  of  his  household,  without  collecting  a  charge  of  not  less  than  10  cents  for  each 
such  call.  All  such  calls  shall  be  char^t'd  against  the  meml)er  whose  telephone  is  used 
and  shall  Ix?  paid  for  by  him  at  the  (luarterly  payment  date. 

Sec  5.  Time  ALLOTMEin". — No  person  shall  be  allowed  the  use  of  the  line  for  more 
than  five  minutes  if  another  party  is  waiting  to  use  it. 

Sec.  T).  Pre<  edence  of  Calls. — Ordinary  conversation  maybe  interrupted  when 
the  us*'  of  the  line  is  reouired  for  the  transmission  of  business  or  professional  messages. 
!„  -,ich  cases  the  use  oi  the  line  should  bo  courteously  recjuested. 

r.  7.  Improper  Lanouaob. — No  abusive,  profane,  or  obscene  language  shall  be 
1  over  the  lines  of  this  company. 

Sec.  8.  Listening  in. — No  person  shall  take  down  the  receiver  for  the  purpose  of 
listtming  to  a  conversation  which  is  not  intended  for  him.  If  the  receiver  is  taken 
down  and  the  line  is  found  to  lie  busy,  it  should  be  immediat<>ly  replaced,  except  in 
the  cast^  of  an  urgent  business  or  professional  call. 

Sec.  y.  Enforcement. — It  shall  l)e  the  duty  of  each  memlx?r  to  see  that  the  pro- 
visions of  this  article  are  rigidly  enforced,  and  to  report  any  and  all  violations  thereof 
to  the  manager. 

Article  (VIII)  F//.— Penalties. 

Any  member  who  fails  to  observe  the  rules  and  regulations  of  this  company,  as  set 
forth  in  these  by-laws,  or  who  fails  to  pay  any  charg(»8  made  against  him  in  accordance 
hen* with  for  30  days  after  having  received  notice  that  such  are  due,  shall  have  his 
service  discontinued  until  he  shall  have  assured  the  board  of  directors  in  writing  of  his 
intention  to  observe  such  rules  in  the  future  or  until  he  shall  have  met  his  obligations 
to  the  company. 

.Vrticle  (IX)  VITI. — Amendment. 

These  by-laws  may  be  amended  by  a  two-thirds  vote  of  all  the  members  present  at 
any  regular  annual  meeting,  or  at  any  special  meeting  called  for  that  purpose,  a 
quorum  being  present,  10  days'  notice  of  such  proposed  amendment  having  been 
J:i^  en  each  member  in  writing. 

LIST    OF    COMMISSIONS    HAVING    JURISDICTION    OVER    TELEPHONE    COMPANIES. 


State. 

Name  of  comjnission. 

Location. 

Alabama 

Public  service  commission.. 

Montgomery. 
Phoenix. 

Arizona 

CorpOTation  commission. . . 

Arkansas 

'do 

Little  Rock 

California 

Railroad  commission 

San  Francisco 

Colorado 

Pllbli'*  ntilit.ips  f>nTmnissinn 

Denver. 

Connecticut 

do 

Hartford. 

Florida 

Railroad  commission  of  the  State 

Tallahassee. 

Georgia 

Railroad  commission 

Atlanta. 

Idaho                                   .  . 

Pnhlif^  11<^i'itiPS  cnmTnission 

Boise. 

Illinois                                 .  . 

State  pubUc  utilities  commission 

Springfield. 
Indianapolis. 
Des  Moines. 

Indls^nft ,                          .    ,    , 

Public  seryice  commission 

Iowa 

Railroad  p.nTnmission 

Kansas 

Public  utiUties  commission 

Topeka. 
Frankfort. 

Kentucky 

Railroad  commission  .. 

Louisiana 

..      do 

Baton  Rouge. 

Ai^usta. 

Baltimoie. 

Maine 

PubUc  utilities  commission 

Maryland 

Public  seryice  commission 

Massachusetts 

Department  of  public  utiUties 

Boston. 

Michigan 

Public  utihties  commission 

Lansing. 
St  Paul. 

Minnesota 

Railroad  and  warehouse  commission     

Mississippi 

Railroad  commission 

Jackson. 
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LIST  OF  COMMISSIONS  HAVING  JURISDICTION  OVER  TELEPHONE  COMPANIES— Contd. 


State. 

Name  of  commission.                                      Location. 

Piihlip.  .service  cnniTnissinn 

Jefferson  City. 
Helena 

Montana  . 

•  do      . 

Nebraska 

state  railway  commission . 

Lincoln 

Nevada  . . 

PnNiCSPTvinecomTTiissinn ,     . 

Carson  City. 
Concord 

New  Hampshire.. 

do 

New  Jersey 

PubUc  utilities  commission 

Trenton 

New  Mexico 

State  corporation  commission 

Santa  Fe. 

New  York 

Public  service  commission 

Albany. 
Raleigh. 

Rismarplr 

North  Carolina 

Corporation  commissioR 

North  Dakota 

Board  of  railway  commissioners . . 

Ohio : 

Public  utihties  commission Coinmhns. 

Oklahoma 

Corporation  commission 

Oklahoma  Citv 

PuMic  service  commission 

Salem. 

do 

Harrisburg. 

Rhode  Island 

Public  utihties  commission 

South  Carolina 

Railroad  commission 

South  Dakota 

do 

Pierre. 

do 

Nashville. 

Utah 

Salt  Lake  City. 
Battle  boro. 

Virginia 

Department  of  public  works 

Olympia. 

West  Virginia 

Public  service  commission . 

Wisconsin 

Railroad  Romniission , 

Wyoming 

PubUc  service  commission 

Cheyenne. 
Washington.  I).  C. 

United  States 

Interstate  Commerce  Commission 

o 
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THE  so-called  peach  borer,  the  larva  of  a  beautiful  clear- 
winged  moth,  has  been  for  upward  of  150  years  one 
of  the  principal  drawbacks  to  the  successful  cultivation  of 
the  peach.  It  feeds  on  the  soft  inner  bark  at  the  base  of 
the  tree,  or  on  the  adjacent  roots,  seriously  injuring  and 
frequently  killing  the  trees  attacked. 

Few  American  insects  have  been  more  experimented 
with  by  entomologists  and  others  than  the  peach  borer, 
but  until  recently  no  very  effective  or  practical  method  of 
control  had  been  discovered.  As  a  result  of  experiments 
begun  by  the  Bureau  of  Entomology  in  1915,  it  was  found 
that  this  pest  could  be  largely  destroyed  by  the  application 
around  the  base  of  infested  trees  of  a.  volatile  poison  known 
as  para-dichlorobenzene.  This  bulletin  treats  briefly  of  the 
life  and  habits  of  the  insect;  of  the  'forming"  method  of 
destroying  the  borers,  suitable  where  only  a  few  trees  are 
to  be  treated;  and  of  the  para-dichlorobenzene  method  for 
use  on  trees  6  years  of  age  and  older.  The  chemical  has 
already  come  into  large  commercial  use  with  excellent 
results  when  applied  according  to  directions. 

Orchardists  proposing  to  use  para-dichlorobenzene  for 
the  peach  borer  are  urged  to  employ  only  the  pure  chemical, 
which  should  be  obtained  of  a  fineness  of  granulated  sugar 
or  coarse  salt. 


Contribution  from  the  Bureau  of  Entomology 
L.  O.  HOWARD,  Chief. 

Washington,  D.  C.  October,  1921 
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A   VERITABLE   SCOURGE. 

Among  insect  pests  attacking  the  peach  few,  if  any,  are  more 
important  or  more  serious  than  the  peach  borer.  Its  injuries  each 
year,  including  the  cost  of  control  measures,  amount  probably  to 
not  less  than  $6,000,000.  Throughout  much  of  its  range  of  distri- 
bution east  of  the  Rocky  Mountains,  from  Canada  south  to  Florida, 
it  is  a  veritable  scourge  and  must  be  combatt»d  relentlessly  if  the 
|)(»}ich  is  to  be  grown.  Trees  of  all  ages,  from  those  in  the  nursery 
(o  the  oldest  relic,  are  subject  to  attack.  In  many  parts  of  the  coun- 
tiy  the  insect  is  so  abundant  that  most  trees  in  orchards  become 
infested  within  a  year  or  so  after  planting. 

The  peach  borer  is  a  native  insect  and  has  been  complained  of 
in  horticultural  and  other  literature  almost  from  the  time  of  the 
introduction  of  the  peach  in  this  country  by  the  early  settlers.  Its 
originiil  food  plants  were  doubtless  the  wild  cherry  and  wild  plum, 
and  on  these  it  can  still  be  found.  It  attacks  also  other  stone  fruits, 
such  as  nectarine,  apricot,  prune,  almond,  plum,  and  a  few  other 
plants.     It  is,  however,  preeminently  injurious  to  the  peach. 

CHARACTER   OF   INJURY. 

Injury  is  done  by  the  larva,  or  borer,  in  the  course  of  its  feeding. 
Trees  are  injured  principally  at  or  somewhat  below  the  ground  level, 
and  galleries  or  burrows  are  eaten  in  the  soft  bark  or  cambium  at 
the  crown  of  the  trees  or  along  the  larger  roots  (fig.  1).  Young  trees 
may  soon  be  more  or  less  girdled  (fig.  2)  and  older  trees  so  injured 
that  their  vitality  and  crop-bearing  capacity  are  greatly  reduced. 

1  Aegerin  cxUiosa  Say;  order  Lepidoptera,  family  Sesiidae. 
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Injured  trees  are,  perhaps,  more  subject  to  infestation  by  certain 

diseases,  such  as  root-rot,  crown  gall,  and  peach  yellows,   and  are 

certainly  less  able  to  withstand  periods  of  drought. 

Infestation  of  trees  by  the  borer  is  usually  shown  by  an  exudation, 

around  the  crown,  of  jcllylike  gum,  more  or  less  mixed  with  dirt  and 

small  brown  pellets — the 
excrement,  or  frass,  voided 
by  the  borers  in  the  course 
of  their  growth  (fig.  3). 
This  exudation  of  gum  is 
especially  evident  during 
moist  or  rainy  weather. 


HOW  THE  INSECT  DE- 
VELOPS AND  LIVES. 

The  peach  borer,  in  the 
course  of  its  life,  goes 
through  four  distinct 
stages — the  egg;  the  larva, 
or  borer;  the  pupa;  and  the 
adult,  or  parent  moth. 

THE  EGG. 

The  eggs  of  the  peach 
borer  are  small  and  incon- 
spicuous, reddish  brown  in 
color,  oblong  in  shape,  and 
measure  about  ^  inch  in 
length  (fig.  4) .  They  are 
deposited  rather  promis- 
cuously over  the  trunk, 
limbs,  and  foliage  of  the 
peach  tree,  and  many  eggs 
are  laid  on  weeds  and  trash 
or  on  the  ground  at  or  near 
the  base  of  the  trees.  The 
eggs  hatch  in  about  10 
days,  though  this  period 
may  vary  somewhat.  The 
peach  borer  is  due,  in 
moths    are   very  prolific. 


Fig  1.— The  peach  borer  in  its  galleries  at  the  crown  of  the 
peach  tree. 


abundance    and    destructiveness    of    the 

considerable   part,  to    the   fact   that  the 

Observations  on  the  number  of  eggs  deposited  by  a  given  female 

show  that  she  may  lay  as  many   as  829    eggs,  with  an  average  of 

about  400, 


The  I    (U'h  liorer. 


THE   LARVA  OR  BORER. 

Wien  the  ozz  hjis  hatched,  the  little  larva  cominj::  out  of  it  makes 


to  the  collar  of  the  tree,  if  not  already 


its  way  as  rapidly  as  possible 
:tt  or  near  its  base,  and  at 
once  be<:^ins  burrowing  into 
the  bark,  entering  often 
through  a  crack  or  wound. 
Some  of  the  larvte  enter  on 
the  trunk,  or  ev^en  on  the 
limbs,  but  these  usually  fail 
to  survive  long.  After  the 
111  va  has  gained  entrance  to 
tlie  soft  bark  of  the  tree  it 
feeds  greedily  and  grows 
rapidly,  and  in  the  course  of 
a  few  weeks  has  become  of 
sufficient  size  to  do  material 

The  number  of  larva* 
which  may  infest  a  single 
t  ice  is  often  surprising,  and 
it  is  a  matter  of  wonder  that 
trees  so  infested  are  not 
completely  killed  within  a 
season.  The  average  num- 
ber of  larva?  to  a  tree  in 
orchards  varies  widely  ac- 
cording to  region,  in  some 

tions  there  being  only  2 
or  3,  whereas  in  other  regions 
some  8  or  10  borers  are 
usually  present.  In  extreme 
cases  40,  60,  and  even  90 
borers  have  been  found  in- 
festing the  roots  and  crown 
of  individual  peach  trees  6 
or  7  3'ears  old. 

There  is  only  one  genera- 
tion a  year.  The  larger 
borers  pass  the  winter  in 
their  burrows  in  the  bark, 
though  many  of  the  smaller  ones  construct  a  cell,  or  liibernaculum, 
outside  of  the  burrow  on  the  bark  of  the  tree.  Feeding  is  active 
from  early  spring  until  late  fall  and,  in  the  South,  also  during  warm 


Fig.  2.— Young  peach  tree  practically  girdled  by  the  peach 
borer. 
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periods  in  the  winter.     Larvae  varying  from  quite  small  to  nearly 
full  grown  are  to  be  found  in  the  trees  during  summer;  during  late 

spring,  however,  they  are  more 
nearly  of  full  size.  The  ma- 
ture peach  borer  (fig.  5)  is 
about  an  inch  long,  yellowish- 
white,  with  dark  reddish  head. 
On  the  body  are  a  few  brown- 
ish hairs  arising  from  tubercles. 

THE  PUPA. 

The  peach  borer,  when  full 
grown  and  ready  to  change  its 
form,  incloses  itself  in  a  cocoon 
composed  of  silk,  in  which  are 
incorporated  particles  of  bark 
and  excrement,  forming  a  tough, 
brownish,  capsule-like  structure. 
The  cocoon  (fig.  6)  is  usually 
constructed  at  the  head  of  or 
somewhat  beyond  the  larval 
burrow,  and,  owing  to  its  simi- 
larity in  color  to  that  of  the 
bark  of  the  tree,  it  is  often  over- 
looked by  orchardists.  Borers 
infesting  the  roots  some  inches 
from  the  base  of  the  tree  may 
work  directly  upward  to  the 
surface  of  the  soil  and  there 
construct  their  cocoons.  Shel- 
tered within  the  cocoon  the 
larva  changes  to  a  pupa,  or 
chrysalis.  The  pupa  (fig.  7)  is 
about  three-fourths  of  an  inch 
in  length,  brown,  and  provided 
with  stifle  spines  on  the  back 
to  assist  it  in  Working  itself  out 
of  the  cocoon,  thus  facilitating 
the  escape  of  the  moth.  Within 
three  or  four  weeks  the  pupa  is 
fully  .developed  and  wriggles 
out  of  the  cocoon,  the  emerging  moth  leaving  the  empty  skin  protrud- 
ing more  than  halfway  from  the  cocoon  (fig.  6) . 


Fig.  3. 


-Gum  and  frass  exuding  from  base  of  peach 
tree,  the  usual  sign  of  infestation. 


n 


The  Pi  uih  Borer. 


THE   MOTH. 

Tho  moths  of  tho  peach  Wn\v  are  beautiful  ch^ar-win<]:e(l  inseets, 
the  male  (iifTering  strikingly  from  the  female  m  markings.  In  the 
male  (fig.  8)  the  wings  are  transparent,  with  steel-blue  trimmings 
along  the  margin  and  veins. 
and  the  abdomen  is  marked 
h  narrow  yellow  bands, 
(iuiie  conspicuous  on  the 
steel-blue  ground  color. 
The  female  (fig.  9)  is  steel- 
blue,  with  opaque  forowings, 
and  there  are  one  or  two 
orange-colored  bands  around 
the  abdomen. 

The  adults  are  day  fliers 
and,  owing  to  their  general 
n'^<Mnblance  to  wasps  when  on  the  wing,  are  at  times  mistaken  for 
se.  Very  soon  after  emergence  mating  takes  place  and  oviposition 
bigins.  It  is  doubtful  whether  the  moths  feed  to  any  extent  during 
the  course  of  their  lives,  and  within  a  few  days  the  eggs  have  been 
deposited  and  the  moths  have  died. 


Fig.  4.— Egg  of  the  peach    borer  moth.    Considerably 
enlarged. 


Fiti.  ").— The  peach  borer.    Enlarged. 

HOW   TO    CONTROL   THE   PEST. 

Many  methods  of  control  of  the  peach  borer  have  been  proposed 
during  the  more  than  150  years  that  this  pest  has  been  known  to  in- 
jure the  peach.  Horticultural  literature  contains  numerous  accounts 
of  the  experience  of  growers  with  this  or  that  wash  or  method  of  treat- 
ment of  the  borer,  and  entomologists,  during  the  last  20  or  30  years, 
have  given  much  time  to  discover,  if  possible,  way's  and  means  of 
preventing  or  reducing  its  injuries.     While  some  of  the  washes  and 
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procedures  recommended  undoubtedly  have  reduced  infestation,  they 
have  not  afforded  the  trees  adequate  protection.     Commercial  peach 

growers  for  the  most  part  have  de- 
pended upon  ''worming^'  the  trees. 
A  few  use  a  wash  on  the  trunk  after 
worming,  or  mound  the  earth  around 
the  trees,  or  do  both,  but  the  great 
majority  have  followed  no  other 
method  than  worming  the  trees  in 
the  fall  or  spring,  the  more  careful 
growers  worming  during  both  seasons. 
Worming  of  peach  trees  has  always 
been  a  bugbear  to  the  commercial 
orchardist.  It  is  a  disagreeable  and 
arduous  task  and  likely  to  be  slighted 
by  the  worker.  Unless  done  consci- 
entiously and  thoroughly,  with  due 
care  to  remove  all  borers  and  not  to 
injure  the  trees,  worming  is  of  ques- 
tionable    expediency.     A     decidedly 


Fig.  6.— The  peach  borer  cocoon  and  empty- 
pupal  skin .    Enlarged. 

better  method  of  borer  control, 
especially  valuable  for  commercial 
growers,  has  been  developed  by 
the  Bureau  of  Entomology  and  is 
described  on  pages  10-14.  Careful 
worming  of  trees,  however,  may 
be  preferred  by  some,  especially 
where  only  a  few  trees  are  involved, 
as  in  small  home  orchards. 

"WORMING." 

Previous  to  worming,  the  earth 
should  be  removed  from  around  the  • 
crown  of  the  tree  to  a  depth  of  4  or 
5  inches,  and,  if  feasible,  the  trunk 
brushed  or  scraped  to  remove  loose  bark  and  dirt.  With  a  little 
experience  the  worker  can  readily  locate  the  borers  in  their  burrows 


Fig.  7.— Pupa  of  the  peach  borer.     Enlargeil. 
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and  remove  them  by  means  oi  a  knife  or  other  suitable  tool.  In 
worming  care  should  be  taken  not  to  cut  the  sound  bark  more  than 
necessary,  and  the  cutting  should  be  done  vertically.  Carelessness 
in  the  use  of  worming  tools  may  result  in  as  much  damage  to  trees  as 
that  caused  by  the  insects.  After  trees  have  been  wormed  it  is 
desirable,  if  practicable,  to  go  over  them  again  a  few  days  later,  when 
the  location  of  any  larva3  missed  during  the  first  examination  will 
usually  be  indicated  by  the  exuded  excrement  or  frass.  Wlien  the 
worming  has  been  completed  tlie  earth  should  be  replaced  around 
the  trees — in  the  fall,  always  bcforfe  freezing  weather  sets  in. 

After  spring  worming,  a  wash  can  be  apphed,  or  the  earth  mounded 
somewhat  around  the  base  of  the  tree,  or  the  wash  and  mound  may 


Fig.  8.— Adult  male  of  the  peach  borer.    Enlarged. 

both  be  used  (fig.  10).  There  is  little  if  any  advantage  in. the  use  of  a 
wash,  or  in  mounding,  after  the  fall  worming,  since  infestation 
occurs  during  the  summer  and  early  fall.  The  mounding  will  cause 
the  borers  to  enter  the  bark  somewhat  higher,  facilitating  their 
detection  and  removal.  If  washes  or  wrappings  are  to  be  used 
they  should  be  put  on  at  once  after  the  spring  worming  and  before 
the  earth  is  replaced  around  the  trees.  Perhaps  as  good  a  wash  as 
any  can  be  made  from  lime-sulphur  concentrate  (33°  Baume),  used 
at  the  rate  of  1  part  to  6  or  7  parts  of  water,  to  which  an  amount  of 
Hme  has  been  added  to  give  it  the  consistency  of  heavy  paint.  A 
caustic  wash  can  sometimes  be  used  to  advantage  in  the  fall  to  destroy 
any  little  borers  more  or  less  exposed  on  the  tree.  For  this  purpose 
use  caustic  soda  or  lye  at  the  rate  of  1  pound  to  8  or  9  gallons  of 
water,  and  to  this,  after  careful  slaking,  add  about  10  poxmds  of  stone 
lime. 
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THE  PARA-DICHLOROBENZENE   TREATMENT. 

In  1915  the  Bureau  of  Entomology  began  experiments  in  the  use 
of  various  toxic  gases  as  a  possi})le  means  of  control  of  the  peach 
borer.  This  work,  carried  out  by  Mr.  E.  B.  Blakeslee  and  con- 
tinued for  several  seasons,  covered  a  wide  range  of  soil,  climatic, 
and  seasonal  conditions,  and  demonstrated  the  usefulness  for  borer 
control  of  para-dichlorobenzene  and  the  impracticability  of  using 
carbon  disulphid,  sodium  cyanid,  and  certain  other  materials. 
Many  experiments  with  para-dichlorobenzene  showed  that  when 
properly  used  it  is  uniformly  effective  in  killing  a  high  percentage 
of  the  borers  without  injurious  results  to  trees  6  years  of  age  and 


Fig.  9.— Adult  female  of  the  peach  borer.    Enlarged. 

over.  The  results  were  published  in  United  States  Department  of 
Agriculture  Bulletin  No.  796  (Oct.  21,  1919),  and  resulted  in  the 
prompt  adoption  of  the  treatment  by  many  commercial  peach 
growers.  There  has  now  been  accumulated  a  sufficient  body  of 
experience,  based  on  large-scale  commercial  use,  and  further  experi- 
ments by  the  bureau  and  others,  principally  the  New  Jersey  Agri- 
cultural Experiment  Station,  to  show  that  a  practical  economic 
method  of  control  has  been  found  for  this  heretofore  almost  invul- 
nerable pest. 

PARA-DICHLOROBENZENE  DESCRIBED. 

Para-dichlorobenzene,  for  which  the  abbreviated  name  ''paradichlor" 
is  suggested  when  referred  to  as  an  insecticide,  is  a  white  crystalline 
substance  having  an  etherlike  odor,  and  vaporizing  readily  under 
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favorable  conditions.  The  vapoi.  while  harmless  to  persons  and 
domestic  animals  under  ordinary  conditions,  is  poisonous  to  insects 
confined  in  its  fumes  for  a  sufli(  ient  lens^th  of  time.  Its  vapor  is 
heavier  than  air  and  readily  permeates  the  soil.  The  chemical  is, 
for  ])ractical  purposes,  noninflammable,  and  the  fact  that  it  is  a  finely 
divide<I  solid  adds  much  to  the  case  with  which  it  may  he  applied. 
As  usually  sold  it  is  a  little  too  coarse  for  rapid  volatilization,  and 
nrrhardists  in  purchasing  it  should  specify  that  they  he  furnished 
ha  grade  of  tho  fineness  of  granulated  sugar  or  coarse  salt.  Only 
the  pure  article  should  be  purchased.  Should  there  he  some  loss 
by  evaf)«)ration  in  the  containers  the  remainder  of  the  chemical  is 


Fio.  10.— Peach  tree  to  which  a  wash  has  been  applied  and  earth 
mounded  around  the  base. 

always  100  per  cent  pure.     If  mixed  with  some  inert  material,  the 
loss  by  evaporation  of  the  '^paradichlor"  will  result  in  a  weakened 
.  mixture  difficult  to  employ  at  a  known  strength. 


K  WHEN  TO  APPLY  IT. 

The  application  of  ''paradichlor"  to  peach  trees  for  the  control 
of  the  peach  borer  should  be  made  in  the  fall,  after  most  of  the  moths 
have  oviposited,  to  avoid  late  infestation  of  the  trees.  At  this  time 
many  of  the  larvae  are  still  small  and  more  or  less  exposed,  and  hence 
more  susceptible  to  the  gas  than  if  deep  in  their  burrows  on  the  crown 
and  roots.  Applications  must  not  be  delayed,  however,  until  the  soil 
temperature  is  so  low  that  proper  volatilization  of  the  chemical  will 
not  result.     Many  studies  have  been  made  as  to  the  soil  temperature 
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conditions  best  for  the  application  of  ''paradichlor ''  and  the  following 
dates  tentatively  decided  upon  as  best  on  the  average  for  the  respec- 
tive regions : 

Michigan,  Ohio,  Connecticut September  1. 

New  Jersey,  West  Virginia,  Maryland September  10. 

North  Carolina  and  the  Ozarks September  25. 

Georgia  and  Texas October  10. . 

There  are,  however,  limited  seasonal  variations  in  time  of  cessation 
of  egg  laying  by  moths  in  the  fall.     If  applications  of  ^^  paradichlor  " 

are  made  as  indicated,  any 
belated  young  larvae  as 
they  hatch  will  be  killed 
for  the  most  part  during 
the  continuance  of  the 
chemical  around  the 
trees — a  period  of  several 
weeks — and  beyond  this 
time  not  much,  if  any,  in- 
festation will  occur. 

PREPARING  THE  TREES. 

The  earth  for  15  or  18 
inches  around  the  base  of 
trees  should  be  cleaned  of 
grass  and  weeds  and  lev- 
eled off,  without,  however, 
digging  up  the  soil  any 
more  than  necessary  to 
break  the  surface  crust 
(fig.  11).  If  borers  are 
present  in  the  trunk  of  the 
trees  somewhat  above  the 
ground  level,  as  indicated 
by  the  presence  of  gum  or 
frass,  a  few  shovelfuls  of  earth  should  be  thrown  around  the  tree  and 
leveled  off  to  form  a  bed  for  the  application  of  the  ^^  paradichlor  ^'  high 
enough  to  subject  the  infested  trunk  to  the  fumes  of  the  gas.  As  a 
rule  the  raising  of  the  soil  level  around  the  tree  will  be  unnecessary 
and  is  undesirable  as  favoring  the  washing  down  of  the  mounds  by 
rain  and  interfering  with  the  effectiveness  of  the  treatment.  If  there 
is  a  decided  mound  of  earth  around  the  collar  of  the  tree,  this  should 
be  scraped  down  level  with  the  surrounding  soil.  Excessive  gum 
and  frass  should  be  removed  and  the  bark  lightly  scraped.  Exposed 
roots  should  be  covered  with  a  light  layer  of  soil,  since  these  are  less 
resistant  to  gas  fumes  than  the  bark  of  the  trees. 


Fig.  11.— Preparation  of  ground  previous  to  applying  para- 
dichlorobenzene  and  method  of  application  of  the  chem- 
ical. 
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APPLYINO  THE  "PARADICHLOR." 

After  the  soil  around  the  base  of  the  tree  lias  been  prepared  the 
'  puradichlor  "  is  applied  evenly  in  a  circular  band  an  inch  or  two  wide 
entirely  around  the  tree,  care  being  taken  that  the  inner  part  of  the 
band  is  about  2  inches  from  the  tree  trunk  (fig.  11).  Use  1  ounce  per 
tree,  by  weight,  or  somewhat  more  for  very  largo  trees,  and  for  con- 
V(  iiiencein  measuring  the  chemical  a  small  bottle  or  wooden  or  tin  box 
holding  just  the  desired  amount  may  be  employed.  As  soon  as  the 
chemieal  lias  been  applied,  coverit  carefully  with  several  shovelfulsof 

: .  making  a  cone-shaped 

luuund    around    the    tree 

trunk  by  packing  the  earth 

li  the  back  of  the  shovel 

..  12). 

IMPORTANT  POINTS  TO  RE- 
MEMBER. 

Under  average  fall 
weather  conditions,  with 
soil  temperature  around  60° 
V  or  higher,  most  of  the 
aradichlor''  under  the 
soil  covering  will  have 
evaporated  in  four  to  six 
weeks,  killing  from  90  to 
100  per  cent  of  the  borers. 
Cooler  weather  than  this, 
and  frequent  rains  which 
keep  the  soil  more  or  less 
wet,  will  greatly  retard 
evaporation  of  the  ''para- 
dichlor . ' '  Under  these  con- 
ditions, and  in  general  practice  if  feasible,  mounds  should  be  removed 
some  five  to  six  weeks  after  application  of  the  chemical,  so  as  to  avoid 
subjecting  the  tree  further  to  the  gas  on  account  of  danger  of  injury. 
From  present  knowledge,  orchardists  are  taking  undue  risks,  espe- 
cially in  case  of  applications  later  than  above  indicated,  in  allowing 
the  mounds  to  remain  around  the  trees  over  winter — a  practice  that 
has  been  frequently  observed.  Labor  arrangements  should  be  made 
to  put  on  the  chemical  at  the  right  time  for  its  proper  evaporation. 
In  large  commercial  operations  the  work  could  well  be  divided  into 
sections,  with  the  necessary  number  of  men  in  each  section,  under 
a  competent  foreman,  to  carry  it  along  expeditiously.  One  group 
of  men  could  prepare  the  trees  for  the  ''paradichlor,"  another  group 
apply  the  chemical,  and  the  third  group  follow  immediately  to  cover 
and  mound  the  trees. 


Fig.  12. 


-Earth  mounded  around  the  base  of  peach  tree  to 
cover  the  para-dichlorobenzene. 


Ift 
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DANGER  OF  INJURING  TREES. 

Most  materials  effective  in  killing  insects  will  also  injure  trees 
when  used  in  large  dosages.  In  the  successful  use  of  insecticides 
it  is  necessary  to  ascertain  the  minimum  amount  which  will  kill  the 
insect  and  which  will  not  injure  the  plants  treated.  Para-dichloro- 
benzene  is  a  good  example  of  such  a  chemical  where  the  margin  of 
safety  is  adequate  for  its  practical  employment  as  an  insecticide,  but 
where  care  on  the  part  of  users  must  always  be  employed.  Close 
adherence  to  the  directions  given,  as  to  the  time,  method  of  applica- 
tion, and  dosage,  is  urged  upon  the  users  of  the  ^^paradichlor" 
method  of  peach-borer  control.  In  the  experiments  of  the  Bureau 
of  Entomology  when  so  used,  no  injury  has  been  noted  to  trees  6 
years  of  age  and  over,  and  its  use  on  trees  younger  than  this  is  not 
recommended. 


How  To  Do  It 

T^O  YOU  want  practical  suggestions  on  how  to  build 
a  silo,  a  hog  house,  a  poultry  house,  a  potato-storage 
house,  or  how  to  make  a  fireless  cooker,  or  other  farm  home 
convenience?  Are  you  seeking  ideas  on  how  to  prepare 
vegetables  for  the  table,  how  to  care  for  food  in  the  home, 
how  to  bake  bread  and  cake  and  other  appetizing  foods 
in  an  efficient  and  economical  manner?  Is  there  some  prac- 
tical question  about  your  corn  or  wheat  or  cotton  or  other 
crops,  or  about  your  poultry  or  live  stock,  to  which  you 
are  seeking  an  answer?  The  answers  to  thousands  of  such 
questions  and  practical  suggestions  for  doing  thousands  of 
things  about  the  farm  and  home  are  contained  in  over 
500  Farmers'  Bulletins,  which  can  be  obtained  upon  appli- 
cation to  the  Division  of  Publications,  United  States 
Department  of  Agriculture,  Washington,  D.  C. 
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AMERICAN 
MOLES 

AS  AGRICULTURAL 

PESTS  AND  AS  FUR 

PRODUCERS 


MOLES  have  been  dealt  with  in  the  United  States 
chiefly  as  a  nuisance,  but  in  some  European 
countries  th6y  are  trapped  extensively  not  only  to 
be  rid  of.  therii  as.apfest  but  also  to  harvest  their 
pvJls.  Millions  of  European  moleskins  have  been 
used  by  ,f ur  rii^nuf acturers  in  this  country  and  until 
rec^fjtjy  have  furnished  the  sole  supply.  The  fact 
that  the  skins  of  some  American  moles,  especially 
those  found  in  western  Washington  and  Oregon,  are 
larger  and  have  better  texture  than  those  from  Eu- 
rope has  been  recognized,  and  there  is  now  a  de- 
mand for  American  moleskins  by  some  important 
American  fur  dealers.  The  pelt  of  the  common 
mole  of  the  Eastern  States,  though  smaller,  is  about 
the  same  quality  as  that  of  the  European  species, 
and  if  collected  in  sufficient  numbers  to  create  a 
demand  might  be  marketed  at  a  slight  profit.  The 
propagation  of  moles  for  their  fur,  however,  is  im- 
practicable. 

All  species  of  moles  live  chiefly  upon  earthworms 
and  insects  that  inhabit  the  ground.  To  the  extent 
that  they  destroy  insects  they  are  beneficial  to  the 
farmer;  but  they  often  work  in  lawns  and  newly 
planted  gardens,  doing  considerable  damage  by 
heaving  up  the  soil  and  undermining  tender  plants. 
While  all  are  undesirable  in  such  places,  no  general 
warfare  against  an  unobjectionable  insectivorous 
mammal  should  be  encouraged. 

There  is  now  a  steady  demand  in  the  fur  industry 
for  American  moleskins,  and  the  development  of  a 
market  for  them  will  stimulate  trapping.  This  is 
especially  desirable  in  localities  where  moles  are 
troublesome. 


Contribution  from  the  Bureau  of  Biological  Survey 

E.  W.  NELSON,  Chief 
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WHERE  MOLES  ARE  FOUND. 

ITHIN  the  boundaries  of  the  Fnited  States  there  are 
recognized  five  groups  of  true  moles.  Two  of  these 
are  confined  to  the  Pacific  coast  and  three  are  dis- 
tributed over  the  section  mostly  east  of  the  one  hun- 
dredth meridian,  extending  from  Canada  to  the  Gulf 
of  Mexico  (see  map,  fig.  1).  No  moles  are  known  from  the  Great 
Basin  and  the  Rocky  Mountain  regions,  and  their  range  is  very 
It  stricted  on  the  Great  Plains.  The  common  mole  of  the  eastern 
United  States  ^  may  be  found  almost  anywhere  south  of  New  Eng- 
land, New  York,  Michigan,  and  central  Minnesota,  except  in  the 
mountain  regions.  In  the  latter  districts  and  in  the  greater  part  of 
Pennsylvania,  New  York,  New  England,  and  to  the  northward,  the 
common  mole  is  replaced  by  the  star-nosed  mole  ^  and  the  Brewer 
mole.^  The  Townsend  mole  *  of  the  Pacific  Coast  States  is  the  larg- 
est of  its  kind  on  the  continent  and  is  more  abundant  locally  than 


^  Scalopus  aquations. 
-  Condylura  cr  is  tat  a. 


*  Parascalops  hreweri. 

*  Scapanus  townsendii. 


Note. — This  bulletin  treats  of  moles  occurring  throughout  the  United  States  and 
■supersedes  Farmers'  Bulletin  583,  which  deals  with  the  habits  of  eastern  species,  and 
Farmers'  Bulletin  832,  which  treats  chiefly  of  trapping  western  forms  for  their  fur. 
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any  species  of  mole  occurring  elsewhere.     The  Gibbs  mole,^  another 
west-coast  form,  is  so  rare  as  ordinarily  to  escape  notice. 

The  general  distribution  of  the  mole  seems  to  depend  very  largely 
upon  atmospheric  humidity  and  the  resulting  condition  of  the  soil. 
Moles  are  absent  altogether  from  our  arid  regions,  and  where  the 
prairies  of  the  Middle  West  merge  gradually  into  the  Plains  the 
animals  are  found  only  along  water  courses.  In  these  regions  of 
deficient  rainfall  the  ground  is  so  dry  and  hard  the  greater  part  of 
the  year  as  to  be  wholly  unsuited  to  the  existence  of  earthworms  and 
the  various  insect  larvae  upon  which  the  mole  depends  for  subsistence. 
In  the  East  the  mole  is  most  abundant  in  moist,  rich  soils  along 
streams,  particularly  if  these  situations  are  somewhat  shaded.    In  the 

cooler,  more  uniform 
climate  of  the  North- 
west coast  region 
moles  are  plentiful 
anywhere  in  the  well- 
watered  valleys. 

DESCRIPTION. 


So  seldom  is  the 
mole  seen,  even  by 
those  who  are  famil- 
iar with  its  work, 
that  it  is  often  con- 
fused with  other 
small  creatures,  par- 
ticularly the  shrew, 
the  vole  (or  meadow 
mouse),  and  the 
pocket  gopher.  The 
cheek    pouches   of 


Fig.  1. — Distribution  of  moles  in  Nortti  America.  Thie 
Pacific  coast  area  includes  the  ranges  of  the  Townsend 
and  Gibbs  moles  (Scapanus  and  Neurotrichus)  ;  in  the 
eastern  area  are  the  common  mole  (Scalop'us)^  the  star- 
nosed  mole  (Condylura),  and  the  Brewer  mole  (Para- 
scalops). 


the  pocket  gopher  readily  distinguish  it  from  the  sightless  mole. 
The  mole  is  not  a  rodent,  and  can  be  readily  distinguished  from 
any  of  these  and  from  the  shrew  by  its  short,  stout  front  limbs, 
ending  in  broad,  rounded  hands  with  palms  turned  outward;  it 
has  a  rather  elongated  body,  close  plushlike  fur,  a  pointed  snout, 
and  a  short  tail  (figs.  2  and  3).  Neither  external  eyes  nor  ears 
are  ordinarily  in  evidence.  If  not  totally  blind,  the  common  mole 
of  the  eastern  United  States  can  at  best  merely  distinguish  be- 
tween light  and  darkness,  as  what  remains  of  its  organs  of  sight 
lies  wholly  beneath  the  skin.    Degeneration  of  these  organs  has  ap- 


^  Neurotrichus  gihtsii. 
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parently  not  proceeded  so  far  in  the  Townsend  mole,  which  usually 
opens  its  eyes  when  annoyed  by  an  observer. 

HABITS. 

The  mole  lives  mostly  iinderj^round.  Such  experiences  as  fall  to 
its  lot  must  necessarily  come  through  its  sensitive  touch,  acute  hear- 
ing, or  highly  developed   powers  of  smell.    While  the  animal    is 


n 


B67IM;    B670M. 


2. — Comparison  of  mole  and  a  member  of  the  rodent  order  (pine  mouse).  Broad, 
rounded  hands  turned  outward,  pointed  snout,  and  practical  absence  of  eyes  serve  to 
distinguish  the  mole  from  mice,  rats,  and  other  rodents. 

seldom  seen  above  ground,  it  sometimes  ventures  out  of  its  tunnels, 
perhaps  chiefly  at  night,  since  skulls  and  other  remains  of  moles 
ire  occasionally  found  about  the  nesting  places  of  owls. 

RUNWAYS   AND   NESTS. 


When  a  mole  is  living  in  lawns,  gardens,  or  fields,  it  is  not  adept 
it  concealing  the  evidences  of  its  presence.  Telltale  ridges  (see 
itle-page  illustration)    or  conspicuous  mounds    (fig.  4)    of  earth 
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plainly  indicate  the  runways.  The  ridges  show  the  direction  and 
course  of  the  animal's  hunting  paths,  which  are  so  close  to  the 
surface  that  the  sod  or  the  soil  crust  is  raised.  The  mounds 
indicate  deeper  tunneling,  for  they  are  formed  of  earth  pushed 
up  from  lower  workings,  where  the  soil  is  too  compact  to  be  simply 
crowded  aside.  Such  mounds  thickly  dot  the  mole-infested  areas 
of  the  Pacific  coast  country,  but  are  of  much  rarer  occurrence  in  the 
habitat  of  the  eastern  species. 


Fig.  3. — Difference  in  shape  of  head  and  arrangement  of  teeth  in  moles  and  in  rodents 
is  readily  observed  in  these  typical  skulls.  (A)  Skull  of  field  mouse  {Microtus,  N.  M. 
304U4)  ;  (B)  skull  of  mole  (Scalopus,  N.  M.  51385).  Both  are  enlarged  to  twice  natural 
size. 

The  mounds  of  the  Townsend  and  other  moles  of  the  west  coast 
resemble  superficially  the  earth  heaps  thrown  up  by  pocket  gophers, 
but  usually  they  can  be  distinguished  from  the  latter  by  even  casual 
inspection  (fig.  5).  The  mole  heaps  are  the  more  rounded  and 
symmetrical  and  are  built  up,  volcano  fashion,  by  successive  up- 
heavals beneath  and  through  the  center  of  the  pile,  the  soil,  in 
compact  little  masses,  rolling  down  the  sides  from  the  summit.  The 
pocket  gopher,  on  the  other  hand,  brings  up  the  soil  excavated  in 
its  workings  and  dumps  it  on  the  surface  in  armfuls,  thus  forming 
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low,  semicircular,  or  fan-shaped  accumulations  of  fine  dirt  more  or 
less  to  one  side  of  the  burrow  exit. 

The  more  permanent  tunnels  of  the  mole  commonly  run  along 
fences,  hedges,  walks,  plant  rows,  and  the  ridges  of  open  fields. 
Such  situations  are  the  more  frequented  by  the  mole  because  they 
offer  some  concealment  or  shelter  and  are  less  often  disturbed  by 
the  activities  of  man.  These  burrows  vary  in  depth  from  2  or  3 
inches  to  levels  beneath  the  reacli  of  the  plow.  They  constitute  a 
labyrinth  of  runways,  constructed  with  apparently  no  definite  plan 
iTid  including  here  and  there  an  enlargement.    One  or  more  of  these 


Fig.  4. — Mounds  characteristic  of  moles  in  the  Paciilc  coast  region  (see  also  flg.  6). 
These  thickly  dot  the  are«.s  infested  by  the  Townsend  mole  in  Washington  and 
Oregon.     They  are  not  usually  found  in  areas  frequented  by  eastern  moles. 

enlargements  may,  especially  in  the  breeding  season,  contain  a  nest 
of  half-dried  grass  or  of  grass  and  dead  leaves. 

Certain  galleries  or  passages  leading  out  from  the  deeper  central 
system  trend  upward  here  and  there  to  join  the  shallow  subsurface 
runs  that  stretch  out  over  the  mole's  hunting  grounds  (fig.  6). 
Through  these  runs,  the  little  animal  hurries  along  at  irregular 
intervals  in  search  of  food  and,  when  occasion  demands,  extends 
the  limits  of  its  operations  by  pushing  out  into  untouched  soil. 

As  it  extends  the  subsurface  runways  the  movement  of  the  mole 
is  almost  literally  one  of  swimming.    With  powerful  action  of  the 
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heavy  shoulder  muscles  the  hands  are  brought  forward,  palms  out- 
ward, until  they  almost  or  quite  touch  in  front  of  the  snout.  They 
are  then  thrust  outward  and  backward  to  push  the  soil  aside,  while 
the  body  follows  in  the  passageway  thus  created.  The  snout  is  a 
sensitive  organ  of  touch  and  is  not  used  for  rooting. 


ACTIVE   PERIODS. 


It  is  commonly  believed  that  the  mole  works  only  at  regular  periods 
each  day — morning,  noon,  and  evening,  as  most  frequently  alleged — 
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Fig.  5, —  (A)  Mound  of  western  mole  contrasted  with  (B)  mound  made  by  pocket  gopher. 
The  former  is  the  more  symmetrical,  being  built  up  volcano  fashion  by  upheavals 
through  the  center.    The  latter  is  fan  shaped,  thrown  out  to  one  side  of  the  burrow  exit. 

but  direct  observations  fail  to  show  that  there  is  any  one  time  of  day 
when  it  is  more  active  than  at  others.  If  an  opening  is  made  into  a 
mole's  runway  the  little  animal  will  invariably  repair  the  breach 
when  it  next  comes  that  way  (fig.  7).  By  taking  advantage  of  this 
habit  one  can  gain  much  information  if  he  will  visit,  at  short  in- 
tervals through  the  day,  each  of  a  number  of  runs  in  which  a  small 
break  has  beeu  made,    In  an  experimental  way  a  large  number  of 
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runs  have  thus  been  kei)t  under  observation  for  periods  of  several 
days  at  a  time,  with  results  indicating  that  moles  are  as  likely  to  be 
loiind  working  at  one  hour  of  the  day  or  night  as  at  another.  This 
is  especially  true  at  seasons  when  there  is  no  great  variation  in  tem- 
fierature  throughout  the  period  of  24  hours. 

As  to  seasonal  activity,  it  may  be  said  that  moles  are  probably 
never  dormant,  that  they  never  hibernate.  They  may  be  trapped  at 
any  time  of  year  when  the  ground  is  not  frozen  too  hard  to  permit 
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1  iG.  6. — Mounds  and  ridges  of  earth  similar  to  those  shown  in  figures  4  and  5.  A  sec- 
tional view  of  part  of  a  deeper  runway  connected  with  mound  and  with  subsurface 
hunting  path  is  shown.    Traps  give  best  results  when  on  these  main  tunnels, 

the  working  of  the  trap.  It  must  be  understood,  however,  that  ex- 
tension of  surface  runways  occurs  mainly  at  times  when  soil  condi- 
tions are  favorable — after  rains  in  summer  or  during  periods  of 
thaw  in  winter.  At  other  times  in  its  search  for  food  the  mole  must 
use  its  old  runs  or  work  at  depths  and  in  situations  unaffected  by 
frost  or  drought.  Movements  of  soil-inhabiting  worms,  insects,  and 
larvae  tend  to  bring  ever  fresh  supplies  of  food  into  these  tunnels. 

BREEDING   HABITS. 

Contrary  to  popular  opinion,  moles  are  slow  breeders.  Their  life 
of  seclusion  shelters  them  from  many  of  the  dangers  that  constantly 
threaten  the  existence  of  the  small  mammals  living  above  ground, 
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To  maintain  their  normal  numbers  from  generation  to  generation  a 
rapid  rate  of  increase,  therefore,  is  not  necessary.  The  young  are 
brought  forth  early  in  spring  in  rudely  constructed  nests  of  half-green 
grass  stubble  and  rootlets.  The  number  in  a  litter  is  commonly  three 
in  the  case  of  the  Townsend  mole  and  four  with  the  common  eastern 
mole  (fig.  8). 

Moles  grow  and  develop  with  astonishing  rapidity.  In  the  Puget 
Sound  country  most  of  the  young  are  born  in  the  latter  half  of 
March  and  spend  the  month  of  April  in  the  nests.  By  the  last  of 
May  they  are  so  well  grown  that  the  ordinary  observer  would  not 
be  likely  to  distinguish  them  from  the  parent  moles.     This  rapid 


Pig.  7. — The  mole's  method  of  repairing  runways. 
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Lower  right-hand  fork  not  repaired. 


growth  accounts  for  the  fact  that  a  really  small  young  mole  is  sel- 
dom, if  ever,  trapped.  By  the  time  they  leave  the  home  nest  and 
take  to  the  runways  for  themselves  they  have  already  attained  some- 
thing like  the  proportions  of  adults. 

NATURAL  FOOD. 

A  mole's  appetite  seems  to  be  almost  insatiable.  When  held  in 
captivity  and  given  food  to  its  liking,  it  will  sometimes  eat  morcj 
than  its  own  weight  in  a  day.  The  large  quantity  of  food  thus  re^ 
quired  is  no  doubt  due  to  the  intensely  active  life  the  little  animal 
leads.  Perhaps  no  other  mammal  is  relatively  so  strong  or  does  sc 
much  hard  work  in  a  day. 
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The  character  of  the  food  has  been  the  subject  of  much  discussion, 
but  the  multiplied  evidence  of  di^restive  tract,  dentition,  stomach 
content,  and  choice  of  food  when  in  captivity  leaves  no  doubt  that 
the  mole  is  a  carnivorous  animal,  thou<rh  vegetable  matter  is  some- 
times found  in  its  stomach.  An  examination  of  200  stomachs  of  the 
common  eastern  mole,  taken  in  all  months  of  the  year,  demonstrated 
that  earthworms  and  white  grubs  constitute  the  bulk  of  the  food. 
Beetles  and  their  larvae  and  other  insects  that  enter  the  ground, 
spiders,  centipedes,  cocoons,  and  puparia  also  form  a  portion.  In 
•  •lie  stomach  were  found  the  remains  of  171  small  white  grubs,  in  one 
250  ant  puparia,  in  one  10  cutworms,  and  in  another  12  earthworms. 
The  last-named  item  forms  the  great  bulk  of  the  food  of  the  moles- 


Fig.  8. — Young  of  the  Townsend  mole  in  nest  removed  from  underground  chamber. 
The  eastern  mole  averages  about  four  to  the  litter.  The  number  in  the  litter  of  the 
Townsend  mole  is  commonly  three,  as  here  pictured. 

of  the  Northwest  coast  country,  for  the  soil  there  fairly  teems  with 
earthworms,  while  ground-inhabiting  insects  and  larvae  are  com- 
paratively scarce.  The  presence  of  more  or  less  starchy  material  in 
the  stomachs  of  some  moles  is  proof  that  the  little  animal  occasionally 
varies  its  worm  and  insect  diet  with  some  vegetable  food.  Seed  coats 
of  peas,  corn,  wheat,  oats,  and  peanuts  have  been  identified  in  a  few 
stomachs.  In  captivity  moles  ravenously  eat  beefsteak,  flesh  of  birds, 
fish,  or  almost  any  sort  of  fresh  meat,  but  starve  to  death  when  sup- 
plied with  nothing  other  than  grain  and  root  crops. 

DAMAGE  BY  MOLES. 

From  the  standpoint  of  food  habits  it  would  seem  that  moles  are 
chiefly  beneficial  to  our  interests,  or  at  least  neutral.    It  is  probably 
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true,  though,  that  the  large  Townsend  moles  of  the  Pacific  coast  have 
acquired  the  habit  of  foraging  in  gardens  to  a  greater  extent  than 
the  common  moles  of  the  Eastern  States.  The  proofs  that  they  de- 
stroy sprouting  corn  and  peas  and  newly  forming  bulbs  and  root 
crops  are  direct  and  final.  The  gnawing  and  hollowing  out  of  ma- 
ture bulbs  and  tubers,  however,  is  not  the  work  of  moles  but  of  the 

rodents  that  trespass 
in  their  runways. 
The  mole  is  not  a 
rodent  and  is  badly 
handicapped  for 
gnawing  by  its  pro- 
jecting snout,  which 
extends  nearly  a 
half  inch  ahead  of 
the  small  incisor 
teeth. 

It  is  common 
knowledge  that  in 
certain  situations 
moles  become  an  in- 
tolerable nuisance 
from  their  habit  of 
upridging  the  sod, 
throwing  up  mounds, 
tearing  up  the  roots 
of  plants,  displacing 
bulbs,  and  creating 
general  havoc  in 
gardens,  lawns,  and 
parks.  In  meadows 
and  grain  fields, 
too,  the  mounds  are 
objectionable,  not 
only  by  reason  of 
the  growing  crops 
they  cover,  but  also 
because  of  the  ob- 
struction they  offer  to  the  use  of  machines  in  mowing  or  harvesting. 
The  presence  of  moles  in  some  of  these  situations  may  be  evidence  of 
heavy  infestation  of  the  soil  by  white  grubs  or  other  insect  larvae, 
but  the  case  in  point  is  only  another  illustration  of  the  old  saying 
that  the  remedy  may  be  worse  than  the  disease. 

In  the  valleys  of  the  Northwest  coast  region  moles  infest  farm 
premises  and  towns  much  as  rats  do  similar  situations  there  and 
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Fig.  9, — Mole  runways  under  sidewalk.  From  such  shelter 
and  nesting  places  moles  run  riot  in  adjacent  gardens, 
lawns,  and  parks. 
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I se where  in  the  country.  They  find  shelter  and  dry  places  for  nest- 
in«r  under  sidewalks  (fi<;.  9),  sheds,  poidtry  houses,  porches,  and  even 
dwellings.     From  these  harbors  they  run  riot  over  the  premises. 

NATURAL  ENEMIES  AND  CHECKS. 

On  account  of  its  secluded  life  the  mole  is  little  subject  to  attacks 
by  the  many  foes  of  other  small  mammals.  Its  burrow  is  so  small 
tliat  no  formidable  enemy  except  perhaps  the  weasel  or  the  snake 

•  an  follow  it  underground,  and  as  it  seldom  leaves  its  passageways 
there  is  little  chance  of  its  being  seen  by  predatory  animals.    How- 

ver,  the  movement  of  the  soil  when  a  mole  is  working  near  the 

urface  may  readily  l)e  detected  b\^  a  watchful  foe,  and  it  is  probable 

that  hungry  denizens  of  the  wild  secure  a  morsel  of  food  now  and 

then  l)y  springing  suddenly  upon  a  disturbed  spot  of  earth  and  hur- 

1  iedly  digging  out  the  furry  little  miner.  But  there  is  good  evi- 
dence that  moles  are  distasteful  to  some  animals  at  least,  if  not  to 
all,  for  they  are  seldom  eaten  by  the  domestic  cats  and  dogs  that 
have  learned  to  catch  them.  The  peculiar  rank  odor  of  a  mole  may 
account  for  its  not  being  relished.    It  is  quite  likely,  also,  that  the 

•  iense,  soft  fur  is  objectionable  to  some  animals. 

Among  birds  of  prey,  the  hawks  and  owds  take  only  a  small  toll 
from  the  mole  tribe.  An  examination  of  the  stomach  contents  of 
over  2,()(X)  of  these  birds  disclosed  the  remains  of  only  13  moles." 
Five  of  these  had  been  eaten  by  the  red-tailed  hawk,  4  by  the  red- 
shouldered  hawk,  and  1  each  by  the  broad-winged  hawk,  the  barred 
owl,  the  great  gray  owl,  and  the  screech  owl.  Of  3,005  skulls  of 
small  mammals  found  in  pellets  disgorged  by  the  barn  owl,  only 

2  were  of  the  mole. 

Occasional  or  periodic  floods  which  spread  over  lowlands  adjoin- 
ing streams  constitute  one  of  the  greatest  checks  to  the  inordinate, 
increase  of  moles.  During  these  inundations  large  numbers  of  moles 
may  be  found  congregating  on  elevated  knolls  and  ridges  or  clinging 
to  drift  masses  lodged  against  various  obstructions.  Even  though 
these  individuals  survive,  their  young  have  probably  perished,  for 
it  is  in  the  breeding  season  that  the  freshets  commonly  occur.  It  has 
been  noted,  too,  that  heavy  rains  at  this  season  drown  some  of  the 
young  in  the  nests. 

TRESPASSERS  IN  MOLE  RUNWAYS. 

The  mole  is  not  permitted  to  enjoy  undisputed  occupancy  of  the 
underground  galleries  which  its  industry  has  constructed.  Certain 
.other  small  mammals,  particularly  shrews,  voles,  or  meadow  mice, 

•  Fisher,  A.  K.,  Hawks  and  owls  of  the  United  States  in  their  relation  to  agriculture : 
Bull.  3,  Div.  Ornithology  and  Mammalogy,  U.  S.  Dept.  Agr.,  1893. 
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and  sometimes  ordinary  house  mice,  rats,  and  pocket  gophers,  find 
these  tunnels  convenient  highways  for  traffic  and  marauding.  As  a 
result  of  this  trespassing  the  reputation  of  the  mole  suffers,  for  most 
of  the  injury  to  seed  grains,  tubers,  and  roots  of  cultivated  plants  is 
directly  chargeable  to  these  intruding  rodents.  A  study  of  tooth 
marks  on  the  damaged  products  or  the  systematic  trapping  of  the 
intruders  will  bear  out  this  statement.  In  the  East,  Middle  West,  or 
Far  West,  wherever  a  count  is  made  of  the  occupants  of  mole  runs, 
the  trespassers  are  usually  found  to  be  much  more  numerous  than  the 
moles  themselves. 

CONTROLLING  THE  MOLE. 

Experience  in  dealing  with  the  mole  problem  over  many  years 
shows  that  it  is  impracticable  to  poison  these  little  animals  or  to 
combat  them  successfully  in  any  way  except  by  the  use  of  the  trap. 
The  very  nature  of  their  food  makes  it  difficult  to  secure  an  acceptable 
substitute  for  the  living  grubs,  worms,  and  insects  upon  which  they 
feed.  Then,  too,  they  seem  shrewd  and  quick  to  sense  the  danger  in 
poisoned  substances. 

They  may  be  driven  from  certain  parts  of  their  burrows  by  intro- 
ducing substances  that  are^  ill  smelling  or  in  other  respects  offensive 
or  injurious  to  them ;  but  this  is  only  temporizing  with  the  evil  and 
not  getting  rid  of  it.  One  may  occasionally  drown  out  a  mole  by  the 
use  of  a  garden  hose,butinthisthereistheriskof  leaving  parts  of  the 
lawn  or  garden  boggy.  Gases  introduced  into  the  runways  by  spe- 
cially designed  pumps,  by  the  evaporation  of  liquids  on  wads  of 
absorbent  material,  or  by  the  burning  of  "  cartridges,"  do  not  always 
reach  that  part  of  the  burrow  where  a  mole  is  located  and  whence 
it  is  unable  to  escape.  Such  gases  are  usually  dissipated  in  the  loose 
soil  at  points  where  the  runways  are  near  the  surface. 

WHERE   TO   TRAP. 

As  stated  in  the  discussion  of  runways  and  nests,  the  signs  of  a 
mole's  presence  and  activity  are  not  hard  to  discover;  the  earth  ridges 
and  mounds  are  only  too  conspicuous.  The  path  on  which  the  trap 
must  be  set  is  thus  located.  For  the  moles  east  of  the  Rockies  de- 
IDendence  must  usually  be  placed  on  trapping  in  the  hunting  paths 
marked  by  the  ridges.  Trapping  on  the  Pacific  coast  is  attended 
with  better  success  when  the  deeper  runways  indicated  by  the  mounds 
are  selected  for  the  scene  of  operations. 

Many  of  the  deeper  runs  of  the  mole  are  highways  of  common 
traffic,  used  often  by  a  number  of  individuals,  and  frequented  also, 
as  previously  stated,  by  shrews  and  certain  species  of  small  rodents. 
Good  catches  usually  may  be  expected  from  continued  use  of  traps 
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in  these  highways,  particularly  when  they  run  along  fence  lines  or 
ridges  in  the  open  fields,  or  cross  from  sod  into  cultivated  ground. 
In  such  situations  a  dozen  to  twenty  or  more  moles  are  not  infre- 
quently taken  in  the  course  of  a  few  weeks  by  resetting  the  trap 
day  after  day  at  the  same  spot  (fig.  10).  AVliile  moles  are  not  con- 
sidered colonial  in  their  habits,  an  individual  will  follow  any  run- 
way that  opens  up  to  him,  regardless  of  whether  it  or  another  mole 
has  dug  the  passage.  It  is  therefore  sometimes  possible  to  rid  the 
entire  premises  of  moles  by  trapping  at  one  spot,  and  thus  to  avoid 
disfiguring  lawns  and  garden  l)eds  in  the  operation. 

It  will  pay  to  set  traps  on  ridges  over  temporary  hunting  paths 
only  when  these  have  been  constructed  recently  in  damp  soil,  or  have 
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Fig.  10. — One  iiioming's  catch  of  TowiKscntl  moles,  near  I'uyallup,  Wash.  The  broad 
hnDds  and  pointed  snouts  of  these  little  fur  bearers  distinguish  them  from  members 
of  the  rat  and  mouse  tribe. 

not  become  so  dry  that  the  mole  would  no  longer  find  profit  in  using 
them  in  search  of  food.  Since  the  ridges  usually  have  many  turns 
and  windings,  it  is  well  to  set  the  traps  on  a  part  of  the  path  that 
takes  a  straight  course  for  some  distance  or  seems  to  be  a  connecting 
road  between  two  sets  of  workings.  The  same  plan  should  be  fol- 
lowed with  a  line  of  mounds.  Clusters  of  mounds  are  associated  with 
niunerous  cross  runs,  thus  lessening  the  chances  of  successful 
trapping. 

It  is  seldom  worth  while  to  set  traps  in  a  dry  place.  The  mole 
generally  works  in  a  moist,  rich  soil,  for  there  the  digging  is  easy, 
and  there  its  food  abounds.  Then,  too,  a  satisfactory  adjustment  of 
the  working  parts  of  a  trap  can  not  be  made  in  dry  dirt.  The  more 
recent  the  signs  of  mole  activity  at  any  particular  spot,  the  sooner  a 
ft  catch  may  be  expected.  It  will  pay  to  visit  all  traps  twice  a  day, 
morning  and  evening.  In  the  summer  season  they  should  be  visited 
also  in  the  middle  of  the  day,  for  the  hair  on  a  mole  pelt  soon  becomes 
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loose  in  even  moderately  warm  weather,  and,  as  described  farther  on, 
the  value  of  the  pelts  is  such  as  to  make  trapping  worth  while. 

WHEN   TO   TRAP. 

Moles  may  be  trapped  successfully  in 
the  Pacific  coast  country  at  any  season  of 
the  year,  and  elsewhere  when  weather  con- 
ditions permit.  In  the  Eastern  States 
trapping  will  be  more  or  less  hindered  in 
winter  by  snows  and  severe  freezing. 
Moles  are  active  all  winter,  however,  and 
frequently  have  been  caught  along  grass- 
grown  fence  rows  and  even  in  the  deeper 
runways  of  open  fields  when  the  ground 
was  frozen  so  hard  as  to  necessitate  the  use 
of  a  pick  in  setting  traps. 

If  trapping  is  undertaken  chiefly  with 
a  view  to  gathering  a  harvest  of  fur,  the 
best  time  of  year  for  the  operations  is  when 
the  skins  are  prime.  The  fur  of  the  mole 
is  perhaps  at  its  best  in  the  winter  season, 
but  it  is  also  classed  as  prime  in  midsum- 
mer, though  it  is  somewhat  shorter  then. 
Less  seasonal  variation  is  found  in  the 
pelage  condition  of  this  burrowing  mam- 
mal than  in  that  of  the  fur-bearing  animals 
that  live  mainly  above   ground.     Never- 
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Fig.  11. — Example  of  unprime 
pelt  of  the  eastern  mole, 
trapped  near  Fort  Myer, 
Va.,  in  the  month  of  April. 
(The  shape  of  the  feet 
shown  in  the  picture  indi- 
cates the  difference  between 
moles  and   mice.) 


th^less,    durin^:    the 


molting 


periods    in 


spring  and  in  fall  there  is  a  deterioration 
in  the  value  of  the  mole's  fur  (fig.  11). 
The  spring  pelage  change  is  less  marked 
than  the  fall  and  is  more  irregular  in  its 
occurrence,  the  time  of  molting  varying 
with  the  individual,  with  sex,  and  with 
Aveather  conditions.  In  a  collection  of  more  than  600  skins  of  the 
Townsend  mole,  taken  in  western  Washington  in  all  weeks  of  the 
year,  the  percentages  of  prime  skins  for  the  several  months  ran  asj 
shown  in  Table  I. 

Table  I. — Percentages  of  prime  S'kins  of  moles  taken  in  different  months. 


Month. 


January. 
February. 

March 

April 


Prime 
skins. 


Per  cent. 
100 
75 
75 
50 


Month. 


May.... 
June . . . 
July.... 
August 


Prime 
skins. 


Per  cent. 


95 


Month. 


September 
October... 
November 
December. 


Prime 
skins. 


Per  cent^ 
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The  basis  of  classirtcation  in  determinin«^  these  percentages  Avas 
the  aj)i)earance  of  the  leather  side  of  the  dried  pelt — clear  tan  color 
for  the  prime  skins  and  spotted  or  blotched  with  bluish  black  for 
those  not  prime.  Moleskins  are  mainly  thus  <^raded  by  fur  buyers, 
although,  of  course,  the  value  depends  also  on  the  size  of  the  pelt 
and  the  care  with  which  it  has  been  handled.  Some  skins  are  wholly 
bluish  black  underneath  and  all  unprime  skins  are  more  or  less 
thickened  in  the  cutaneous  tissue.  Moleskins  are  considered  market- 
able, no  matter  at  what  season  of  the  year  they  are  taken,  but  clear, 
j)rime  pelts  command  the  better  prices. 

KINDS  OP  TRAPS. 

In  Europe  a  great  many  moles  are  taken  by  means  of  homemade 
snaring  devices.  The  trappers  there  also  make  use  of  both  wooden 
and  metal  traps  that  are  cheap  and  of  simple  construction,  but  none 
of  those  that  have  been  tried  out  give  satisfaction  in  this  country. 
AH  types  of  mole  traps  in  common  use  in  America  are  made  of  metal 
and  depend  for  their  operation  on  the  same  sort  of  tripping  device — 
a  trigger  pan  designed  to  rest 
on  an  obstruction  produced  in 
the  mole's  runway  when  the 
trap  is  set. 

The  trap  is  sprung  when  the     ^'"^-  i-— a  good  strong  garden  trowii  i8  the 

,        -    ,,  -^  1     •  l>«t  tool  to  UKe  in  wttlng  mole  traps. 

mole  follows  its  natural  in- 
stinct to  reopen  the  run  by  burrowing  through  or  ui)heaving  the  ob- 
struction. This  may  be  confidently  counted  upon,  for  the  mole  has  no 
more  persistent  habit  than  that  of  reopening  and  repairing  its  run- 
ways when  they  have  been  obstructed  by  accident  or  design.  All 
efficient  mole  traps  have  been  constructed  with  this  habit  in  mind. 
I'he  entire  mechanism  of  such  traps  is  above  ground  or  concealed  in 
the  loose  soil,  no  part  being  within  the  runway  proper.  It  is  useless 
to  try  to  catch  moles  with  any  sort  of  device  exposed  in  the  runway, 
for  the  mole  almost  invariably  burrows  under  anything  placed  in 
its  path. 

The  catching  and  killing  mechanisms  of  American  mole  traps  are 
of  three  types:  (1)  choker  loops,  (2)  gripping  or  scissor  jaws,  and 
(3)  impaling  spikes.  Several  different  makes  of  the  impaling  or 
harpoon  trap  are  on  sale,  particularly  in  the  East  and  Middle  West ; 
in  actual  use,  however,  they  are  the  least  efficient  of  the  three  and 
have  the  additional  disadvantage  of  injuring  the  skins  of  moles  that 
are  trapped  for  their  fur.  The  other  tw^o  types  are  illustrated  in 
figures  13  and  14. 

HOW  TO   SET  TRAPS. 

An  excellent  tool  for  use  in  setting  mole  traps  is  a  good,  strong 
garden  trowel,  such  as  is  illustrated  in  figuire  12,    A  spade  or  shovel 
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may  also  be  used,  but  one  should  take  care  to  make  the  break  or  open- 
ing into  the  burrow  no  larger  than  is  necessary  to  accommodate  the 
trap;  otherwise  the  mole  may  turn  aside  from  the  original  course 
and  pass  through  without  being  caught.  Even  when  placing  the 
trap  on  one  of  the  shallow  hunting  paths  it  will  pay,  unless  the  soil 
is  fairly  loose  and  mellow,  to  dig  into  the  runway  and  adapt  the 
setting  to  known  conditions,  rather  than  to  set  from  the  surface  by 
simply  forcing  the  jaws  or  the  loops  into  the  soil.     Sometimes,  in 

digging,  three  or  four 
forks  of  the  burrow 
may  be  discovered,  in 
which  case  there  is 
nothing  to  do  but  fill 
the  break  and  try 
elsewhere ;  a  mole 
trap  will  face  but  two 
ways.  No  importance 
need  be  attached  to 
the  admonition  one 
sometimes  receives  to 
use  gloves  in  setting 
mole  traps  to  prevent 
the  animals'  getting 
the  scent  of  human 
hands ;  long  experi- 
ence has  shown  this 
precaution  does  not 
affect  the  catch  in  any 
way. 

The  location  of  one 
of  the  shallow  hunt- 
ing paths  of  the  mole 
is  plainly  indicated 
by  the  surface  ridge.  To  find  a  deeper  runway  from  which  a  mound 
of  earth  has  been  pushed  out,  clear  away  the  mound  and  feel  or 
prod  for  the  short  passageway  running  obliquely  down  to  the  main 
tunnel.  Follow  its  course,  usually  only  a  few  inches,  and  place  the 
trap  on  the  main  run. 

Scissor- jaw  traps. — To  get  the  best  results  with  the  scissor- jaw 
type  of  mole  trap  (fig.  13)  the  soil  in  which  the  setting  is  made 
should  first  be  loosened  with  a  trowel  and  freed  from  sticks,  clods, 
or  pebbles,  as  the  jaws  must  close  through  the  soil  to  make  the 
catch  and  will,  of  course,  act  the  more  quickly  the  less  they  are 
obstructed.  In  a  deep  setting  make  the  excavation  for  the  trap  a 
little  lower  than  the  level  of  the  bottom  of  the  runway,  for  the 
tendency  of  a  mole  is  to  pass  under  rather  than  to  one  side  of  a 


1*^(3.  13. — Scissor- jaw,  or  gripping-jaw.  trap.  Phantom 
view,  showing  its  position  in  relation  to  a  deeper  run- 
way of  the  mole.  The  soil  must  be  loosened  with  trowel 
and  freed  from  obstructions,  as  sticks,  stones,  or  clods, 
in  order  that  the  trap  may  act  quickly.  The  jaws  must 
straddle  the  course  of  the  runway. 
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break  or  obstruction  encountered  in  its  burrow.  Then  fill  in  enough 
loose  ilamp  earth  to  hide  and  block  the  passageway  and  settle  the 
trap  into  place,  its  jaws  straddling  the  course.  This  course  may  be 
determined  by  feeling  for  the  tunnel  openings  with  a  small  stick. 
The  trigger  pan  should  rest  snugly  on  the  soil,  but  the  dirt  should 
not  be  packed  elsewliere  under  the  trap,  lest  the  mole  upset  or  spring 
it  before  getting  well  within  the  jaws.  Outside  the  base  of  the  trap 
the  soil  may  be  pressed  down,  if  need  be,  to  liold  things  more  firmly 
in  place. 

Choker-loop  traps. — In  setting  the  choker-loop  trap  (fig.  14)  less 
attention  need  be  given  the  matter  of  getting  the  soil  fine  and  looss. 
Hie  loops  may  be 
t  irmly  forced  into 
the  ground  with  the 
(crtainty  that  they 
will  react  promptly 
when  the  trap  is 
sprung.  Traps  of 
this  type  will  also 
-land  up  to  the  work 
better  than  any  of 
the  others  when  used 
in  heavy  clay  or 
gravelly  soils.  When 
placed  in  position  on 
a  mole  runway  the 
loops  should  encircle 
the  course  of  the  run 
and  reach  a  little 
deeper  than  the  level 
of  the  bottom  of  it. 
Before  placing  the 
trap  on  a  deep  set- 
ting fill  in  enough 
earth  to  come  up  against  the  frame.  A  convenient  way  of  getting 
the  trap  into  position  is  to  hold  the  end  of  the  trigger  wire  down 
with  the  left  thumb,  the  fingers  grasping  the-  spring  arm.  Then  with 
the  free  right  hand  compress  the  damp  soil  beneath  the  trigger  pan, 
or  place  a  little  piece  of  sod  under  it,  so  that  the  two  will  be  in  snug 
contact  when  the  setting  is  completed.  As  in  the  case  of  the  scissor- 
jaw  type,  the  soil  should  be  loose  under  the  trap  except  immediately 
beneath  the  trigger.  This  precaution  applies  particularly  to  the  use 
of  these  traps  for  the  large  moles  of  western  Washington  and  Oregon. 
Both  traps  were  originally  devised  for  the  smaller  moles  east  of  the 
Rockies. 


Fi«;.  14. — ('h(>k«'i-looi>  trap.  Phantom  view,  showing  trap 
placed  in  i)08ition  on  one  of  the  deeper  runways  of  a 
mole's  system  of  burrows.  The  loops  must  encircle  the 
runway. 
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UTILIZING  MOLESKINS. 

The  solution  of  the  problem  of  getting  rid  of  the  mole  as  a  pest 
has  been  found  in  the  value  of  the  pelts  to  the  fur  trade.  Until  re- 
cently the  little  animal  had  been  captured  more  with  the  aim  of  ex- 
terminating a  nuisance  than  of  utilizing  its  skin.  In  this  way  a  b}^- 
product  of  trapping  has  long  gone  to  waste,  when  an  industry  might 
have  been  developed  that  would  have  resulted  in  the  production  of 
beautiful  and  valuable  garments  or  articles  of  apparel.  It  is  sig- 
nificant of  our  lack  of  attention  to  small  business  matters  that 
American  moleskins  were  not  sooner  quoted  or  offered  on  the  mar- 
kets. Moleskin  garments  have  been  fashionable  in  this  country,  par- 
ticularly in  the  large  eastern  cities,  for  many  years,  and  fur  dealers 
consider  it  probable  that  undressed  mole  pelts  will  continue  indefi- 
nitely to  have  a  marketable  value,  this  value  fluctuating,  of  course, 
with  the  demands  of  fashion  and  the  visible  supply. 

In  England,  Scotland,  and  some  of  the  Continental  coast  countries, 
moles  are  trapped  extensively  both  for  their  pelts  and  for  the  pri- 
vate bounties  paid  for  their  extermination  on  certain  estates.  Up 
to  about  the  year  1917,  when  the  Biological  Survey  was  prosecut- 
ing its  investigations  in  the  matter,  the  sole  source  of  supply  of  mole- 
skins for  use  by  manufacturing  furriers  of  this  country  was  the  pelts 
of  the  European  mole,^  obtained  through  importations  from  London. 
In  periods  when  moleskin  garments  were  in  fashion,  or  when  the 
skins  were  to  be  obtained  at  all,  the  volume  of  American  business  in 
furs  of  this  class  sometimes  reached  between  $2,000,000  and  $3,000,000 
annually. 

The  Biological  Survey  has  found  that  the  skins  of  the  common 
mole  of  the  eastern  United  States  are  well  within  the  class  of  the 
imported  product,  while  pelts  of  certain  other  American  moles  are 
of  much  greater  value  for  the  furrier's  purposes  than  those  of  the 
European  species.  They  should,  therefore,  be  classed  by  themselves. 
This  applies  particularly  to  the  skins  of  the  common  large  mole  of 
western  Washington  and  Oregon,  which  are  larger  and  have  better 
texture  and  fur  than  those  of  Europe.  Since  these-  facts  have  been 
recognized  by  a  number  of  the  more  important  fur  dealers,  a  demand 
for  American  moleskins  at  prices  remunerative  to  the  trapper  has 
developed.  Figures  obtained  from  the  trade  indicate  that  about 
$50,000  worth  of  American  moleskins  were  marketed  in  1918,  and  that 
in  1919  the  business  increased  by  nearly  25  per  cent.  This  does  not 
take  into  account  the  value  of  moleskins  utilized  in  the  home.  Fur- 
thermore,  values  of  the  manufactured  products — ^moleskin  garments, 
fur  sets,  and  fur  trimmings — will  approximate  at  least  five  times^ 
that  of  the  raw  peltry. 

T  Talpa  europaea. 
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SKINNING  MOLES. 


The  process  of  skinnin|]^  a  mole  is  tery  simple,  and  with  a  littlfi 
practice  one  should  be  able  to  do  the  job  in  five  minutes,  including 
the  stretching  of  the  pelt  to  dry.  The  skin  envelopes  the  animal  very 
loosely,  showing  considerable  slack  wherever  handled.  It  is  so 
tough,  too.  particularly  in  the  larger  species,  that  it  will  stand  all 
the  pulling  necessary  to  remove  it  from  any  part  of  the  body. 
Perhaps  the  best  tool  for  the  work  is  a  small,  strong  pair  of  scissors 
ilK)ut  4  or  5  inches  long,  with  one  blunt- 
pointed  and  one  sharp-pointed  blade  (fig. 
15).  A  pocket  knife  with  a  sharp-pointed 
l»Iade  may  be  substituted  for  the  scissors. 

Proceed  as  follows:  With  scissors  or 
knife  make  a  slit  in  the  skin  down  the 

.  ,  ,,         #     ,       ,     11       •  1  •       i  .      ^        ^^'0-     15.  —  Scissors    with    one 

middle  of  the  belly  from  chin  to  root  of  ,>iunt  and  one  sharp  point. 
tail,  loosening  the  pelt  with  the  fingers         suitable  for  use  in  skinning 

,  *  .         .\  \  moles.      These   should   be 

as  you  proceed,  to  avoid  cutting  through  strong,  as  the  bones  of  arms 

into  the  abdominal  cavity.  Now  husk  the  •^^^J  >egs  must  be  cut  with 
skin  from  the  body,  using  the  cutting  tool 

only  to  sever  the  legs  at  the  ankles,  the  tail  at  the  root,  and  the  arms 
at  the  wrists — all  on  the  inside.  After  a  little  snipping  at  the  con- 
nective tissue  al)out  the  neck  and  head,  the  skin  can  be  pulled  over  the 
nose  and  off  the  lx>dy  entirely. 

STRETCHING  AND   DRYING  PELTS. 

When  the  skin  is  off,  pick  from  it  any  bits  of  fat  that  may  have 
adhered  and  snip  off  the  dangling  legs  and  tail  in  such  way  as  not 
to  cut  the  pelt  proper.  Now  stretch  the  skin  on  a  board  to  dry,  fur 
side  down,  using  common  pins  for  the  purpose.  They  are  strong 
enough,  sharp,  and  do  not  leave  holes  in  the  pelt  as  tacks  or  nails 
would.  A  light  tack-hammer  will  serve  to  drive  the  pins,  and  a  pair 
of  forceps  with  corrugated  tips  will  help  in  the  stretching,  though 
after  a  little  experience  one  will  care  to  use  the  fingers  only. 

Hang  the  drying  boards  where  the  air  circulates  freely,  but  not  in 
the  sunshine.  In  damp  or  rainy  weather  it  is  best  to  dry  the  skins  in- 
doors, placing  them  as  far  as  practicable  from  any  stove  or  other 
source  of  heat.  They  will  dry  in  a  few  days  and,  when  stiff  and 
parchmentlike,  may  be  stored  away  indefinitely,  though  it  is  not 
best  to  hold  them  more  than  a  few  months  to  a  year,  as  they  become 
brittle  with  age  when  not  tanned.  They  need  no  treatment  with 
preservatives  of  any  sort,  but  must  be  kept  in  a  cool,  dry  place  safe 
from  insects  and  mice. 

The  European  moleskins  are  stretched  on  drying  boards  in  rec- 
tangular form,  four  pins  only  being  used.     Some  fur  dealers  in  this 
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country  also  recommend  the  four-square  shape.  However,  in  this 
shape  they  do  not  dry  so  well  at  the  edges,  are  more  subject  to  insect 
infestation  in  the  folds,  and  do  not  show  to  such  good  advantage 
when  marketed  as  when  they  have  been  pinned  out  in  the  shape 
shown  in  the  accompanying  illustration  (fig.  16).  It  seems  worth 
while,  also,  to  standardize  the  method  of  handling  American  mole- 
skins in  this  way,  so  that  they  may  be  distinguished  readily  from  the 
imported  skins. 


B 1 8640. 

Fig.  16. — Drying  skins  on  a  board,  showing  the  three  stages  of  work  on  one  skin : 
(1)  Four  pins  are  first  used,  one  in  each  corner;  (2)  four  intermediate  pins  are  then 
inserted,  the  skin  being  slightly  stretched;  (3)  finally,  eight  more  pins  are  tacked  in, 
one  between  each  two  of  those  already  in  place.  A  light  tack-hammer  will  serve  for 
driving  the  pins. 

TANNING  SKINS. 

If  it  is  desired  to  make  up  the  skins  at  home  for  trimmings  or  fur 
pieces  the  following  method  of  tanning  will  be  found  very  satisfac- 
tory : 

For  a  tanning  liquor  add  to  each  gallon  of  water  1  quart  of  salt 
and  one-half  ounce  of  sulphuric  acid.  This  mixture  should  not  be 
kept  in  a  metal  container.  Moleskins  need  not  remain  in  the  liquor 
more  than  one  day,  although  no  harm  will  be  done  if  they  are  kept 
there  longer. 

When  removed  from  this  liquor  the  skins  are  washed  several  times 
in  soapy  water,  wrung  as  dry  as  possible,  and  rubbed  on  the  flesh 
side  with  a  cake  of  hard  soap.  They  are  then  folded  in  the  middle 
over  a  line,  hair  side  out,  and  left  to  dry.  When  both  surfaces  are 
barely  dry  and  the  interior  is  still  moist  they  are  laid  over  a  smooth, 
rounded  board  and  scraped  on  the  flesh  side  with  the  edge  of  a  worn, 
flat  file  or  a  similar  blunt-edged  tool.  In  this  way  an  inner  layer 
is  removed  and  the  skins  become  nearly  white  in  color.  They  are 
then  stretched,  rubbed,  and  twisted  until  quite  dry.  Fresh  butter  or 
other  animal  fat  worked  into  the  skins  while  warm  and  then  worked 
out  again  in  dry  hardwood  sawdust,  or  extracted  by  a  hasty  bath  in 
gasoline,  increases  their  softness. 
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MAKING   UP   FURS  AND  TRIMMINGS. 

In  trimming  or  cuttin*^  the  skins  one  should  use  a  sharp  knife  or 
razor  blatle  instead  of  scissors  to  avoid  shearing  the  fur  at  the  edges. 
When  matching  skins  in  a  piece  the  best  appearance  is  produced  by 
arranging  them  so  that  the  fur  of  no  two  adjacent  skins  strokes  in 
th«  same  direction.  This  produces  a  checkerboard  effect  that  is 
phrasing. 

The  great  bulk  of  the  moleskins  supplied  to  the  manufacturing 
furriers  in  this  country  are  dressed  and  dyed  ("  blended "  or 
"tipped")  by  special  processes  involving  the  use  of  machinery. 
Most  of  this  work  is  done  in  a  few  establishments  in  New  York  and 
1  Brooklyn.  The  leather  side  of  the  pelt  is  commonly  dyed  to  prevent 
its  light  color  from  showing  at  the  seams  in  a  garment  or  where 
tiie  fur  may  chance  to  part.  This  process,  it  is  claimed,  does  not 
jiiTect  the  color  of  the  fur  itself,  which  may  be  subjected  to  another 
bath  in  a  dye  to  secure  a  uniform  shade  in  all  skins. 

Not  all  the  best  grades  of  skins  are  dyed,  and,  when  they  all  come 
from  the  same  general  locality,  very  pretty  fur  pieces  may  be  made 
up  at  home  or  by  a  local  furrier  without  any  blending,  provided 
one  has  skins  enough  from  which  to  make  a  satisfactory  selection. 
Fifteen  to  twenty  skins  of  the  common  mole  of  the  Northwest  coast 
are  sufficient  to  make  an  average-sized  scarf  for  ladies'  wear.  Twenty 
skins  will  make  a  muff  of  average  size  and  30  skins  a  large  one. 
About  double  these  numbers  of  skins  of  eastern  moles  will  be  re- 
quired for  the  same  purposes.  If  muff  foundations  are  not  to  be  had 
locally  they  can  usually  be  obtained  through  mail-order  establish- 
ments. 

Moleskin  is  imitated  in  the  trade  by  shearing  the  fur  of  some 
animal  having  longer  pelage,  usually  "  cony "  or  other  rabbit,  cut- 
ting it  into  rectangular  pieces,  and  dyeing  it  the  proper  taupe  shade. 

MARKETING   MOLESKINS. 

As  a  rule  the  farmer  boy  or  the  trapper  who  has  accumulated  a  lot 
of  moleskins  will  want  to  dispose  of  them  as  he  would  any  other  kind 
of  pelt,  by  selling  to  a  reliable  fur  dealer.  Commonly  the  smaller 
local  furriers  do  not  handle  this  class  of  skin  and  are  not  posted  on 
current  prices  or  methods  of  grading.  In  this  case  it  would  be  well 
to  write  for  lists  or  quotations  to  one  of  the  larger  establishments 
doing  business  by  mail.  The  plan  of  pooling  shipments  of  moleskins 
through  farm-bureau  organizations  has  been  successfully  tried  out  in 
some  communities.  Inquiries  in  matters  of  this  sort  addressed  to  the 
Bureau  of  Biological  Survey,  Washington,  D.  C,  will  receive  prompt 
attention. 
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npHE  SUGAR-BEET  NEMATODE  is  one  of  the 
most  serious  of  the  beet  pests.  It  appears  to 
have  been  imported  with  some  shipments  of  beet 
seed  many  years  ago.  It  has  been  found  widely  scat- 
tered in  four  of  the  western  sugar-beet  States  and 
probably  exists  in  other  States  where  beets  have 
been  grown  for  several  years. 

The  sugar-beet  nematode  is  the  cause  of  a  great 
deal  of  loss  to  the  beet  grower  through  reduction  of 
his  tonnage,  and  of  a  corresponding  amount  of  loss 
to  the  sugar  producer  through  reduction  of  the  out- 
put of  sugar. 

This  bulletin  treats  of  the  nature  and  distribution 
of  the  sugar-beet  nematode,  indicates  the  most  prob- 
able means  by  which  this  pest  is  spread,  and  suggests 
preventive  measures  and  practical  means  of  control. 


Contribution  from  the  Bureau  of  Plant  Industry 

WM.  A.  TAYLOR,  Chief 

Washington,  D.  C.  Issued  February,  1922 
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HISTORY  AND  DISTRIBUTION  OF  THE  SUGAR-BEET 

NEMATODE. 

THE  SUGAR-BEET  NEMATODE  ^  has  infested  many  of  the 
principal  beet-growinj^  regions  of  Europe,  where  it  has  become 
one  of  the  most  serious  pests  of  the  sugar  beet  and  has  caused  severe 
losses. 

It  was  first  found  in  the  sugar-beet  fiekls  of  the  western  United 
States  about  15  years  ago.  Since  that  time  it  has  been  found  in 
many  of  the  principal  beet-growing  sections  of  Utah,  Idaho,  Cali- 
fornia, and  Colorado.  Representatives  of  the  Office  of  Sugar-Plant 
Investigations  have  made  complete  or  partial  surveys  of  all  these 
regions  except  northern  Colorado. 

Surveys  of  nematode- infested  areas  in  Utah  were  begun  in  1919 
and  have  been  continued  up  to  the  present  time.  Franklin  County, 
Idaho,  was  surveyed  in  1918  and  1919.  In  1920  the  work  was  ex- 
tended to  include  the  Oxnard,  Betteravia,  Salinas,  and  Alvarado  dis- 
tricts in  California  and  the  Arkansas  Valley  in  Colorado.-  The 
areas  surveyed  in  four  different  States  and  the  acreage  found  infested 
were  as  follows : 

Utah,  area  surveyed,- 24,473  acres,  area  infested,  3,238  acres ;  Idaho, 
area  surveyed,  2,096  acres,  area  infested,  515  acres;  Colorado,  area 
surveyed,  7,160  acres,  area  infested,  899  acres;  California,  area  sur- 

^  Heterodera  schachtii  Schmidt. 

*  Acknowledgment  is  due  to  Dr.  E.G.  Titus,  under  whose  direction  this  work  was  begun, 
and  to  Charles  Price,  George  Q.  Bateman,  T.  L.  Smart,  and  E.  W.  Newman  for  their 
faithful  work  In  the  field. 
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veyed,  18,945  acres,  area  infested,  2,535  acres;  total  area  surveyed, 
52,674  acres;  total  area  infested,  7,187  acres.  In  reporting  the  in- 
fested acreage  the  total  areas  of  infested  fields  were  given.  Since 
the  actual  infested  areas  vary  from  a  few  square  rods  to  the  entire 
field  it  will  be  conservative  to  figure  the  actual  infested  area  as  25 
per  cent,  or  1,797  acres.  The  average  loss  because  of  the  infestation 
in  these  States  may  be  estimated  at  not  less  than  6  tons  of  beets  per 
acre,  or  10,762  tons.  Valued  at  $12  per  ton,  the  prevailing  price  in 
1920,  the  cash  loss  to  the  growers  alone  was  $129,124. 

The  results  of  these  surveys  show  that  the  infestation  is  spreading 
rapidly  and  in  some  localities  has  become  a  serious  menace  to  the 
sugar-beet  industry.     The  map  shown  as  figure  1  gives  the  distribu- 


FlG.   1. 


-Outline  map  of  four  western  beet-growing  States,  showing  (by  dark  areas)    where 
the  sugar-beet  nematode  has  been  found. 


tion  of  this  nematode  in  the  United  States,  as  it  is  known  at  the 
present  time.  It  should  be  noted  that  only  about  one-twentieth  of 
the  sugar-beet  acreage  in  the  United  States  has  been  inspected  for  the 
nematode,  arid  it  is  probable  that  many  additional  infested  fields 
will  be  found  when  a  careful  inspection  of  the  other  areas  is  made. 

LIFE  HISTORY  OF  THE  NEMATODE. 

The  forms  of  the  sugar-beet  nematode  that  are  visible  to  the  un- 
aided eye  are  the  females  and  brown  cysts,  which  are  about  one- 
fourth  the  size  of  an  ordinary  pinhead.     Practically  speaking,  these 
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Fio.  2. — Cyst  form  of  tho  sugui-bei't 
nematode  which  has  boeD  crushed  in 
order  to  hIjow  the  eggs  and  Inrvse. 
This  cyst  was  taken  from  a  field  that 
had  not  been  planted  to  beets  for  two 
years.  x  20.  Photographed  by 
Gerahl  Thome, 


forms  are  masses  of  ii(K)  to  GOO  nematode  eg'^s.    (Fig.  2.)    These  eggs 

are  about  one  three-hundredth  of  an  inch  long  and  one-half  as  thick. 

(Fig.  3.)     From  them  hatch  very  small,  almost  colorless,  threadlike 

larva%  which  average  one-sixtieth 

of  an  inch  long.     (Fig.  4.)     They 

are  equipped  with  a  strong  spear 

(fig.  5),  with  which  they  force  an 

o|>ening  so  that  they  can  enter  the 

roots  of  the  beet,  where  they  feed 

on  the  plant  juices  and  molt. 

Up  to  the  time  of  molting  there 

is    no    visible    difference    between 

the  sexes,  but  afterwards  there  is 

little  similarity.    The  males  remain 

similar  to  the   larvae  except  that 

they  are  somewhat  larger  and  that 

tlieir    tails    are    blunt    and    their 

.sj>ears  stronger.     (Fig.  G.)     After 

maturing    they    break    their    way 

from  the  roots  and  go  in  search  of 

the  females. 
After  molting  the  second  time  the  females  are  flask  shaped.     As 

their  size  increases  they  break  through  the  beet  tissues  and  remain 

attached  by  their  heads.     Here  they  are  fertilized  by  the  males  and 

soon  develop  into  lemon-shaped 
bodies.  A  gelatinous  semitrans- 
parent  fluid  is  excreted,  which  col- 
lects in  a  mass  about  the  posterior 
end,  often  filling  the  space  be- 
tween the  female  and  the  beet 
root.  Into  this  mass  eggs  are  de- 
posited and  there  hatch,  the  larvae 
finding  their  way  into  the  soil  or 
into  the  beet.  The  number  of  eggs 
deposited  varies  from  a  few  to 
upward  of  a  hundred  from  each 
female,  and  since  several  genera- 
ations  occur  there  are  enormous 
numbers  infesting  the  beet  by  the 
end  of  the  season. 

As  the  season  advances  many 

of  the  females  change  in  color  from  white  to  dark  brown,  becoming 

what  is  commonly  known  as  the  brown-cyst  or  preservation  form. 

In  this  form  the  dead  body  of  the  female  remains  a  protecting  sack 

for  the  eggs  with  which  she  was  filled,  and  in  it  they  may  lie  dormant 


Fig.  3. — Eggs  of  the  sugar-beet  nematode 
from  a  brown  cyst  X  100.  Photo- 
graphed by  Gerald  Thome. 
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for  many  years.    Just  how  long  is  not  known.    Each  year,  when  fa- 
vorable soil  and  moisture  conditions  occur,  a  few  of  these  eggs  hatch. 

The  larvoe  escape  from  the  cyst  either 
through  the  anal  opening  or  through  the 
opening  left  when  the  female  broke  loose 
from  the  beet  root.  (Fig.  7.)  This 
leaves  the  cyst  intact  and  a  protecting 
cover  to  the  eggs  remaining  within  it. 

HOW  THE  LIFE  HISTORY  WAS 
STUDIED. 

The  life  history  and  habits  of  the  sugar- 
beet  nematodes  were  studied  in  the  labo- 
ratory to  see  if  something  might  be  learned 
that  would  suggest  possible  means  of  con- 
trol. The  depth  at  which  they  could  be 
found  in  the  soil,  the  depth  at  which  they 
were  found  in  the  greatest  abundance,  the 
time  when  new  cysts  began  to  appear,  and 
the  possible  succession  of  broods  at  more 
or  less  regular  intervals  were  points  kept 
constantly  in  mind. 

For  this  work  three  fields  were  selected 
in  1919  and  four  in  1920.  From  these 
fields  soil  samples  were  taken  at  frequent 
intervals  for  examination.  The  soil  in  all 
these  fields  was  a  sandy  loam,  though  there 
was  a  slight  variation  in  the  different 
fields,  some  having  a  deeper  and  looser 

soil  than  others.     On  the  whole,  the  soil  of  these  fields  was  typical 

of  the  region  under  investigation  (Salt  Lake  County,  Utah).    From 

these  fields   128   samples  were  taken   and  examined.     From   these 

samples   114,566 

white    females    and 

94,312     brown     cysts 

were    obtained.      No 

attempt  was  made  to 

obtain  a  count  of  the 

males  and  larvse,  ow- 
ing to   the  fact  that 

they  are  so  small  that 

they  can  be  seen  only 

with     a     microscope, 

and  any  method  of  separating  them  from  the  soil  would  be  very  slow 

and  laborious.    By  determining  the  numbers  of  females  and  brown 


I'k;.  4. — L;uv;r^  of  tlip  snsar- 
beet  nematode  just  hatched 
from  the  eggs.  Note  the 
sharp  tails.  X  150.  Pho- 
tographed by  Gerald  Thorne. 


Fig.  5. — Head  of  the  larva  of  the  sugar-l)e<'t  nematode, 
showing  the  spear  with  which  it  works  its  way  into 
the  beet  root.  X  1,000.  Photographed  by  Gerald 
Thorne. 
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-Adult  luule  of  the  sugur-becl  JicuiutuUe.     Couiyaie 
figure  4.    Photogrnphed  by  Gerald  Thorne. 


cysts  a  probable  approximation  of  the  comparative  numbei"s  of  nema- 
tmles  at  various  deptlis  in  the  soil  was  obtained.  These  numbers  no 
doubt  represent  only  a  small  part  of  the  males,  larva?,  and  undevel- 
oj^eil  females  that  were  actually  in  the  beets  and  the  soil  surrounding 
them. 

The  samples  were  taken  with  soil  tubes  6  inches  in  length  and 
having  an  internal  diameter  of  2.84  inches,  or  a  cross-sectional  area 

of   one -millionth  

of  an  acre.  If 
the  beet  was 
small  its  top  was 
removed,  and  the 
tul)e  was  placed 
over  it  and 
pressed  down  to 
its     full     length. 

Later  in  the  season  the  tube  was  pressed  down  by  the  side  of  the 
beet,  so  as  to  include  as  much  as  possible  of  the  root  system  on  one 
side  of  the  plant.  It  was  then  dug  out,  care  being  taken  to  cut  the 
roots  at  the  bottom  of  the  tube,  so  as  not  to  pull  out  any  of  the  soil 
in  lifting  the  tul)e.  The  second  tube  was  then  set  in  the  place  from 
which  the  first  had  been   removed,  pressed  down,  and  removed  in 

the  same  manner 
as  the  first  tube. 
Five  tubes, 
reaching  to  a 
depth  of  30 
inches,  were  suc- 
cessively used  in 
taking  many  of 
the  samples. 

I  n  examining 
these  samples 
each  2  inches  of 
soil  was  washed 
and  examined  by 
itself.  The  soil 
to  be  washed  was 
placed  in  a  pan  filled  with  water  and  thoroughly  worked  with  the 
liands  to  break  up  all  clods.  The  whole  was  then  stirred  and  poured 
off  through  a  sieve  having  40  meshes  to  the  inch.  More  water  was 
added  to  the  material  remaining  in  the  pan,  and  the  pouring  process 
was  continued  until  only  the  coarsest  material  was  left  in  the  pan. 
The  finer  material  passed  through  the  screen,  and  the  nematodes 
lodged  in  the  sieve  together  with  the  medium-sized  material.    This 


I  I...  7.-  I>aiva«  of  the  sugar  beet  nematode  emerging  from  a 
brown  cyst.  The  cyst  remains  intact  and  forms  a  protection 
to  the  eggs  and  larvae  yet  remaining  in  it.  X  100.  Photo- 
graphed by  Gerald  Thome. 
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method  of  washing  collected  the  females  and  the  cysts  but  not  the 
larvae  and  the  males.  The  material  remaining  on  th3  screen  was  then 
examined  and  the  nematodes  counted. 

After  the  samples  had  been  examined  and  the  counts  made,  tables 
were  prepared  showing  the  results  obtained  from  each  field  for  the 
entire  season.  One  of  these  tables,  that  for  field  No.  2,  examined 
in  1919,  is  here  given,  being  typical  of  the  results  obtained  from  the 
seven  fields  under  investigation.  The  table  is  arranged  to  show  the 
total  number  of  nematodes  in  each  2  inches  of  soil  from  the  sample 
taken  on  the  date  shown  at  the  left.  At  the  right  is  the  total  num- 
ber of  nematodes  for  the  entire  sample,  and  at  the  bottom  are  the 
total  numbers  for  all  the  samples  for  each  2  inches  in  depth. 

Nematode  counts,  field  No.  2,  examined  in  1919. 


Depth  in  inches  (number  of  nematodes  founc:). 

Date. 

<N 

B 

a 

CO 

to 

o 

s 

<N 

o 

o 
o 

s 

c4 

S 
?3 

o 

s 

2 

'c5 

2 

o 

July: 

3 
6 
45 
2 
9 

62 
8 
7 
21 
43 
195 
187 
261 
213 
155 

58 
268 
515 
574 

679 

707 
986 

5,004 

85 

41 

245 

8 

59 

202 
67 
202 
96 
264 
251 
610 

1,140 
464 

1,813 

627 
4,125 
1,679 
2,389 

3,154 

3,532 
1,489 

198 
86 

123 
47 
93 

302 
142 
351 
318 
717 
502 
478 
905 
2,112 
2,077 

132 
5,718 
5,033 
3,727 

2,770 

1,713 
559 

33 
18 
6 
24 
17 

21 
36 
137 
191 
249 
276 
307 
334 
865 
1,234 

730 
2,292 
1,180 
1,184 

833 

472 
105 

4 
4 
0 
15 
5 

6 

9 

86 

52 

193 

178 

.     223 

96 

760 

164 

385 

1,157 

391 

325 

261 

178 
23 

0 

1 
0 
25 
3 

2 
12 
28 
16 
16 
39 
73 
38 
265 
287 

255 
534 
294 
244 

48 

30 
12 

C25 

18 

156 

23. 

0 
2 
0 

4 
17 

5 
11 
11 

5 
11 

5 
197 
12 

121 

307 

171 

92 

21 

21 
36 

0 
0 

1 

1 

13 
2 
2 
10 

0 
0 
0 

13 
8 
0 

':2i 

29 

123 

31 

187 

August: 
1 

613 

4 

1 

L 

\ 

313 

5 

...\.... 

818 

7 

I 

■ 

710 

9 

1,511 

14 

Oi        0 
10'         3 

1,446 

19 

2,002 

2,784 

20 

3 
91 

8 

57 
108 
121 

(«) 

29 

31 
6 

2 

00 

5 

90 
82 
92 
15 

19 

33 
2 

..... 

21 

5,027 
5,555 

30 

September: 

58 
65 
69 

1   '' 

13 

'      33 

Co 

33 
54 
15 

8 

14 

2,579 
14,699 
9,611 
8,608 

7,842 

6,840 

13 

20 

27 

October: 

12 

November: 
1 

22 

6 
39 
10 

5 

8 

4 

23 

3 

19 

1 

0 
12 
21 

18 

0 

0 
5 

1 

0 

0 

1 

Total.. 

22,542  28,103 

10, 644 

4,517 

1,952 

1,116 

493 

435     226 

190 

68 

53 

32 

11 

75, 426 

a  Sample  lost. 

The  greater  number  of  nematodes  are  found  in  the  first  few  inches 
of  soil,  but  what  is  of  equal  or  even  greater  importance  is  the  fact 
that  they  are  found  at  a  depth  of  30  inches,  and  if  samples  had  been 
taken  at  greater  depths  it  is  possible  that  infestation  might  have  been 
found  below  30  inches.  The  greatest  number  of  nematodes  for  any 
2  inches  was  found  in  the  third  2  inches.  The  results  obtained  from 
the  other  fields  correspond  very  closely  with  those  given  for  field 
No.  2. 
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From  a  consideration  of  the  results  obtained  from  the  seven  fields 
from  which  samples  were  taken,  it  seems  that  control  of  nematodes 
attacking  the  sugar  beet  must  depend  chiefly  on  cultural  methods  and 
.  rop  rotations.  The  data  obtained  did  not  indicate  any  definite 
succession  of  broods  of  the  nematode.  Much  of  the  infestation 
-cemed  to  come  from  cysts  of  former  years  which  were  found 
throughout  the  summer  loose  in  the  soil.  The  first  cysts  which  were 
attached  to  the  roots  of  the  beet,  and  therefore  were  considered  new 
(  vsts,  were  found  on  June  28.     During  the  summer  of  1920,  soil 


Fl. 


S.     Sugar-beet  field  near  Lewiston,  Utah,  containing  a  small  area  very  severely 
infested  with  nematodes.     Photographed  by  Gerald  Thorne. 


samples  were  taken  at  different  times  between  the  rows  of  beets.  In 
these  samples  great  numbers  of  brown  cysts  were  found,  containing 
eggs  and  larvae,  but  no  females  were  found  in  the  samples,  probably 
owing  to  the  absence  of  food  plants  necessary  for  their  development. 

HOW  TO  DETERMINE  NEMATODE  INFESTATION. 

The  first  symptom  of  nematode  injury  is  the  appearance  of  small 
areas  in  the  field  which  produce  no  beets  or  only  a  few  undersized 
ones.  (Fig.  8.)  Unless  a  considerable  quantity  of  infested  soil  has 
been  hauled  into  the  field  it  is  usually  two  or  three  years  after  infesta- 
tion before  the  areas  are  large  enough  to  attract  attention.  On 
severely  infested  areas  the  beets  wilt  and  wither  away  just  after 
I  binning,  often  only  a  few  remaining.     These  do  not  make  as  rapid 
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growth  as  those  outside  the  infested  soil.  If  the  infestation  is  only 
slight  or  moderate  and  the  moisture  and  cultural  conditions  favorable 
for  growth,  the  beets  do  not  die  but  are  smaller  than  those  surround- 
ing them.  As  the  season  advances  these  will  be  found  to  wilt  down 
much  more  readily  on  warm  days. 

If  one  of  these  infested  beets  be  carefully  dug  up,  it  will  be  found 
small  and  stunted,  with  many  more  small  roots  than  the  normal  beet. 

(Fig.  9.)  In  some 
instances  the  entire 
taproot  is  covered 
with  these  small 
roots,  many  of  them 
being  brown  and 
dead.  If  nematodes 
are  present,  an  ex- 
amination will  usu- 
ally reveal  small 
lemon -shaped  white 
bodies  clinging  to 
the  roots.  These  are 
the  female  form  of 
the  nematode.  Later 
in  the  season  these 
bodies  are  found  on 
the  beet  itself,  more 
than  100  to  the 
square  inch  not 
being  unusual.  At 
this  time  it  will 
probably  be  noticed 
that  many  of  them 
are  becoming  brown 
in  color.  These  visi- 
ble forms  of  the  nematode  are  not  able  to  move  at  all,  and  the 
beginner  should  be  careful  not  to  confuse  them  with  the  sugar-beet 
aphis,^  which  is  a  true  insect  several  times  as  large  as  the  nematode 
and  which  can  be  seen  to  move  slowly  about.  These  aphids  are  com- 
monly found  in  dry  spots  in  the  field  where  the  beets  resemble  some- 
what those  infested  with  nematodes. 

Other  causes  which  produce  an  appearance  similar  to  that  of 
nematode  injury  are  alkali  spots  in  the  soil,  the  garden  or  root-knot 
nematode,  excessive  moisture,  and  dry  spots.  In  fact  it  is  absolutely 
necessary  to  make  a  careful  examination  of  the  beet  roots  and  to  find 
the  nematodes  before  their  presence  is  known  for  a  certainty. 


Fig,  9. — Beets  from  a  field  in  which  the  crop  was  a  com- 
plete failure  because  of  severe  nematode  infestation. 
About  one-third  actual  size.  Photo^aphed  by  Gerald 
Thorne. 


^  PempMgus   hetae. 
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Bet'ts  infested  with  nematodes  :i})pear  to  be  more  susceptible  to 
leaf-spot,  Phoma,  and  other  leaf  diseases,  because  of  their  weakened 
condition.  For  this  reason  diseases  are  sometimes  assumed  to  be  the 
cause  of  inferior  growth  when  the  actual  primary  cause  is  that  of 
nematodes  robbing  the  beet  of  its  food.  In  the  Arkansas  Valley, 
olo.,  the  presence  of  small  areas  of  leaf -spot  in  the  fields  was  often 
lound  to  be  associated  with  nematodes,  and  because  of  the  leaf -spot 
the  infestation  had  been  overlooked  for  several  years. 

At  times  it  is  very  difficult  to  find  the  nematodes  on  the  beets  even 
in  severely  infested  fields.  This  condition  usually  prevails  in  fields 
that  are  very  dry,  the  nematodes  having  died  from  lack  of  moisture. 
The  white  females  require  considerable  moisture  and  wither  away  to 
tiny  white  scales  when  dried.  Careful  examination  of  such  fields  will 
usually  locate  some  of  the  brown  cysts  either  attaclied  to  the  roots  or 
in  the  soil  surrounding  them. 

One  of  the  surest  methods  of  determining  whether  the  soil  is  in- 
fested is  to  put  a  few  handfuls  in  a  bucket  of  water  and  stir  thor- 
oughly. Many  of  the  cysts,  especially  those  from  which  part  of  the 
larvae  have  emerged,  will  float  on  the  top  of  the  foam  and  collect 
around  the  side  of  the  bucket.  They  resemble  small  brown  seeds  and 
will  probably  l>e  mixed  with  some  seeds  that  are  slightly  similar, 
from  which  they  can  l>e  distinguished,  however,  by  the  fact  that  the 
ccds  are  larger  and  hard,  while  the  cyst  can  be  easily  crushed.  For 
one  not  accustomed  to  their  appearance  it  may  be  difficult  to  be  cer- 
tain of  them,  and  a  small  hand  lens  will  be  of  service  in  identification. 
In  case  of  doubt  send  a  few  pounds  of  soil  to  the  office  of  Sugar  Plant 
Investigations  of  the  Bureau  of  Plant  Industry,  United  States 
Department  of  Agriculture,  Salt  Lake  City,  Utah.  It  will  be  care- 
fully examined,  and  if  nematodes  are  present  they  will  usually  be 
found.    Tliis  service  is  free  of  charge. 

HOW  THE  SOIL  BECOMES  INFESTED. 

The  first  nematodes  probably  reached  the  United  States  from 
1  Airope,  being  carried  in  sugar-beet  seed.  This  is  probable,  because 
when  beet  seed  is  grown  on  land  infested  with  sugar-beet  nematodes, 
small  clods  of  soil,  which  are  often  mixed  with  the  seed,  would  be 
very  likely  to  contain  some  of  the  brown  cysts,  and  these  would  be 
planted  with  the  seed.  Since  the  infested  areas  are  in  many  instances 
far  apart,  shipments  containing  infested  soil  must  have  been  received 
in  many  localities. 

After  becoming  established  in  a  field  the  nematodes  are  spread  over 
it  in  many  ways.  Cultural  implements,  especially  cultivators,  level- 
ers,  and  harrows,  drag  particles  of  soil  containing  the  nematodes 
from  the  infested  area  and  scatter  them  in  other  parts  of  the  field. 
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Irrigation  water  running  over  infested  soil  picks  up  the  cysts  and 
deposits  them  along  the  furrows,  where  new  colonies  are  soon  estab- 
lished. Live  stock  tramping  over  a  wet  field  may  carry  cysts  in  the 
mud  on  their  feet  and  thus  distribute  them  to  other  parts  of  the 
field.  It  is  doubtful  whether  the  natural  migration  of  the  nematodes 
themselves  will  carry  them  more  than  a  rod  in  a  season,  and  there- 
fore these  other  agencies  are  those  which  should  be  considered  in 
preventing  its  spread.  It  is  often  found  that  the  infested  area  in  a 
field  is  only  3  or  4  rods  wide  and  several  times  as  long,  following 
the  course  of  irrigation  and  cultivation.     (Fig.  10.) 


Fig.  10. — Sugar-beet  field  near  Preston,  Idaho,  showing  a  nematode-infested  area  averag- 
ing 3  rods  wide  and  more  than  20  rods  long,  following  the  course  of  irrigation  and  cul- 
tivation.    Photographed  by  Gerald  Thome. 

From  farm  to  farm  the  nematodes  are  carried  by  machinery,  live 
stock,  irrigation  water,  and  any  other  methods  that  will  transport 
the  infested  soil  from  one  place  to  another.  The  common  custom  of 
farmers  receiving  back  into  their  wagons  the  dirt  from  the  beets 
which  they  have  delivered  at  the  unloading  station,  is  probably  the 
most  serious  method  of  distribution.  Some  of  the  soil  from  infested 
beets  sticks  to  the  dump  screens,  is  jarred  loose  by  the  load  of  beets 
next  following,  and  finds  its  way  into  the  wagons  of  other  farmers. 
In  this  way  the  farmers  receive  infested  soil,  take  it  to  their  fields 
and  often  scatter  it,  thinking  that  this  good  rich  soil  should  not  be 
lost.     Fortunately  this  practice  is  becoming  less  common,  and  the 
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dirt  is  disposed  of  before  reaching  home,  but  this  is  usually  done 
along  the  road  where  wagon  wheels  and  the  feet  of  horses  may  pick 
it  up  and  carry  it  into  the  fields. 

CONTROL  METHODS. 

Dirt  from  the  beet  dumps  apparently  being  the  most  common 
moans  of  spreading  the  infestation,  it  should  be  the  first  to  receive 
attention  in  planning  control  methods.  Since  the  removal  of  dirt 
I  lom  the  dumps  seems  to  be  the  only  practical  method  of  disposing 
nf  the  thousands  of  tons  of  soil  annually  screened  from  the  beets, 
precautions  must  be  taken  to  prevent  scattering  the  soil  containing 
nematodes.  Wagon  boxes  should  be  tight  enough  to  prevent  soil 
jarring  out  along  the  roads  and  in  the  fields.  Dump  dirt  should  be 
disposed  of  in  holes,  swamps,  or  waste  corners  where  there  is  the 
Ivast  danger  of  its  being  scattered. 

The  practice  of  growing  beets  year  after  year  on  the  same  field 
irives  the  nematodes  an  excellent  opportunity  to  become  established 
i  f  they  are  introduced.  A  definite  system  of  crop  rotation  should  be 
adopted  with  not  more  than  two  years  of  beets  in  succession.  The 
fertility  of  the  soil  will  thus  be  maintained,  and  much  of  the  danger 
f  lom  insect  pests  and  plant  diseases  will  be  avoided  at  the  same  time. 

When  nematodes  are  found  in  a  locality,  action  should  immediately 
lie  taken  to  prevent  their  spread.  This  should  be  made  a  community 
atfair,  and  the  following  measures  are  being  adopted  by  some  of  the 
I  arm  bureaus: 

( 1 )  The  sugar  company  operating  In  the  district  is  requested  to  refuse  con- 
tracts for  beets  grown  on  soil  that  is  known  to  be  infested  with  the  sugar-beet 
nematodes. 

(2)  When  infeste<l  soil  happens  to  be  planted  the  owner  and  the  sugar  com- 
pany are  to  make  arrangements  for  handling  the  beets  from  the  infested  areas 
separately  and  not  allow  the  infested  beets  to  go  through  the  dumps  while 
other  beets  are  being  handled. 

(3)  The  practice  of  throwing  dump  dirt  along  public  highways  is  to  be 
prohibited,  by  law  if  necessary. 

After  the  extremely  serious  nature  of  the  pest  is  realized  there 
should  be  no  difficulty  in  organizing  such  a  cooperative  campaign. 
The  owner  of  infested  soil  should  not  desire  to  raise  beets  when  the 
crop  is  likely  to  be  a  failure.  The  sugar  company  should  not  care 
to  receive  nematode-infested  beets,  which  are  low  in  sugar  content, 
usually  averaging  about  10  to  12  per  cent. 

After  the  sugar-beet  nematode  has  once  become  established  in  a 
field  it  is  very  doubtful  whether  it  can  ever  be  eradicated  by  employ- 
ing methods  that  are  applicable  to  field  conditions.  Experiments 
have  demonstrated  the  fact  that  the  nematodes  live  and  reproduce  in 
the  soil  to  a  depth  of  at  least  2i  feet,  and  there  are  reports  of  their 
living  deeper  than  this  in  warm  climates.    ^^Tiile  protected  by  the 


14  Farmers'  Bulletin  12^8. 

cyst,  the  eggs  are  not  injured  by  drying  at  the  ordinary  field  tem- 
peratures. It  is  also  impossible  to  drown  them,  since  cysts  submerged 
in  water  for  several  weeks  contain  all  the  eggs  undamaged.  Treating 
the  infested  areas  with  lime  and  other  chemicals  has  been  recom- 
mended, but  considering  the  depth  to  which  the  nematodes  live  it 
is  obviously  out  of  the  question  to  do  this.  While  quicklime  and 
some  other  chemicals  kill  all  the  nematodes  with  which  they  come 
in  contact  there  are  almost  certain  to  be  some  which  they  can  not 
reach. 

Crop  rotation  and  cultural  methods  must  then  be  considered  as  the 
only  practical  methods  of  control  that  are  available.  The  following 
information  is  based  on  the  results  of  observations  on  several  hun- 
dred infested  fields  under  actual  cultural  conditions. 

Moderately  or  slightly  infested  fields  often  can  be  made  to  produce 
good  crops  of  beets  by  planting  the  seed  at  a  time  when  it  will  sprout 
immediately  and  the  small  beets  make  rapid  growth.  In  growing 
beets  under  these  conditions  it  is  necessary  to  have  irrigation  water 
available  to  apply  whenever  needed  and  thus  keep  the  beets  growing 
thriftily.  Infested  soil  will  require  much  more  water  than  unin- 
fested  soil,  for  it  is  the  moisture  content  of  the  beet  carrying  the 
plant  food  which  the  nematodes  take.  To  supply  this  extra  plant 
food  the  soil  must  be  well  fertilized  and  cultivated.  Early  planting 
is  of  advantage,  provided  irrigation  water  is  available.  If  beets  are 
allowed  to  want  for  water  during  the  growing  season  there  is  very 
little  likelihood  of  their  recovering  sufficiently  from  the  nematode 
attacks  to  produce  a  profitable  crop.  Where  rainfall  must  be  de- 
pended upon  it  is  very  doubtful  whether  it  would  pay  to  attempt  to 
produce  beets  on  even  slightly  infested  soil. 

Severely  infested  fields  will  require  a  crop  rotation  to  reduce  the 
nematode  population  of  the  soil  and  also  to  put  the  soil  in  better  con- 
dition. Since  the  brown-cyst  form  allows  the  nematode  to  lie  dormant 
in  the  soil  for  several  years,  the  rotation  should  cover  not  less  than 
three  years,  and  a  longer  period  would  be  preferable.  During  this 
time  a  large  number  of  the  larvae  will  have  hatched  and  emerged  from 
the  cysts,  and  these  will  die  if  no  suitable  food  plants  are  available. 

The  subject  of  food  plants  is  an  important  one  in  planning  the 
rotation.  Fortunately,  all  the  common  crops,  including  wheat,  oats, 
corn,  barley,  potatoes,  peas,  beans,  alfalfa,  and  the  clovers,  are  not 
injured  by  the  sugar-beet  nematode.  In  certain  localities  some  va- 
rieties of  these  crops  may  be  host  plants,  but  observations  made  on 
many  severely  infested  fields  have  never  shown  the  sugar-beet  nema- 
tode on  any  in  the  above  list.  In  fact,  it  is  very  common  for  these 
crops  to  make  a  larger  growth  on  the  severely  infested  areas.  This 
is  explained  by  the  fact  that  these  areas  have  produced  no  crop 
while  planted  to  beets  and  yet  have  received  cultivation  and  care 
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e<|uivakMit  to  a  good  summer  fallow.  The  only  cultivated  crops 
found  by  the  writers  to  be  injured  are  cabbage,  cauliflower,  turnips, 
t  il)le  beets,  and  mangels.  However,  the  sugar-beet  nematode  is 
known  to  thrive  on  certain  weeds,  among  them  being  mustard,  pig- 
weed (lamb's-quarters),  and  saltweed.  A  few  are  sometimes  found 
(•n  knotweed,  redroot,  and  purslane.  Clean  seed  and  clean  culture 
will  therefore  be  essential  if  any  good  results  are  to  be  gained  in 
making  the  rotation. 

The  shortest  crop  rotation  that  has  given  a  good  crop  of  beets  on 
hcxerely  infested  soil  is  one  or  two  years  of  either  peas  or  beans. 
By  keeping  the  beets  growing  thriftily  it  is  possible  to  haiTest  a 
good  crop  after  this  short  rotation,  but  no  attempt  should  be  made  to 
grow  a  second  crop,  as  it  almost  invariably  fails. 

Another  apparently  successful  rotation  is  as  follows:  Wheat  or 
oats  as  a  nurse  crop  for  alfalfa.  The  following  spring  allow  the 
alfalfa  to  grow  about  1  foot  high ;  then  plow  under  and  plant  po- 
tatoes.    The  next  year  grow  beets,  and  then  repeat  the  rotation. 

A  rotation  of  three  or  four  years  of  grain,  potatoes,  or  other  non- 
leguminous  crops  seldom  gives  a  good  crop  of  beets  and  should  not 
be  depended  upon  if  a  legume  crop  can  possibly  be  grown. 

Complete  eradication  of  the  sugar-beet  nematode  by  a  long  crop 
rotiition  may  be  possible,  but  the  following  records  of  nematode- 
infested  fields  show  that  it  is  a  very  difficult  thing  to  do : 

(1)  Alfalfa  nine  years.  Soil  still  contains  thousands  of  cysts  and  many 
of  them  have  many  eggs  remaining  in  them  in  which  the  larvae  are  alive 
nnd  active. 

(2)  Wheat  as  a  nurse  crop  for  alfalfa,  alfalfa  four  years,  potatoes  two  years, 
beets  (26  tons  per  acre),  beets  (11  tons)  very  severely  infested  with  nema- 
todes. 

(3)  Wheat  as  a  nurse  crop  for  alfalfa,  alfalfa  five  years,  wheat,  beets  (12 
tons,  allowed  to  get  dry  in  July  and  never  recovered),  beets  (11  tons)  very 
severely  infested  again. 

(4)  Wheat/ barley,  alfalfa  five  years,  wheat,  wheat,  beets  (18i  tons,  but  so 
severely  infested  that  the  owner  will  not  risk  another  crop.). 

(5)  Mixed-grass  pasture  five  years,  wlieat,  wheat,  beets  (16^  tons),  beets 
(9  tons  verj'  severely  infested). 

All  of  the  fields  mentioned  above  were  under  good  farming  prac- 
tice, and  the  number  of  weeds  growing  in  any  one  of  them  was 
probably  no  greater  than  would  be  found  in  any  field  in  which  an 
effort  was  being  made  to  keep  it  clean.  It  will  be  noted  that  even 
these  long  crop  rotations  gave  only  one  good  crop  of  beets.  There- 
fore the  shorter  rotations  seem  to  be  about  equal  so  far  as  the  beet 
crop  is  concerned,  but  the  longer  rotations  should  be  used  if  possible, 
as  the  continual  production  of  crops  of  only  one  or  two  kinds  will 
in  time  deplete  the  soil  of  some  of  its  important  elements. 
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Remember  that  the  nematode  is  a  worm  and  must  be  carried  into 
a  field  in  order  to  get  there.  Beets  may  be  grown  in  a  field  indefi- 
nitely, and  no  nematode  will  appear  if  it  is  not  carried  there.  As 
mentioned  before,  there  may  be  a  slight  possibility  of  its  being  car- 
ried in  beet  seed,  but  the  most  common  means  of  distribution  from 
field  to  field  is  through  the  dump  dirt  and  the  exchange  of  machinery 
which  has  been  used  on  infested  land.  If  such  machinery  is  carefully 
cleaned  after  being  used  there  is  little  probability  that  nematodes  will 
be  carried  in  this  manner.  By  taking  the  precautions  heretofore 
mentioned  there  is  little  danger  of  getting  the  soil  infested  with  the 
sugar-beet  nematode.  And  since  it  injures  practically  none  of  the 
other  common  crops  there  is  no  reason  for  hesitating  to  grow  beets. 
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THE  INTRODUCTION  of  olives  into  southern 
California  took  place  150  years  ago,  when  the 
Franciscan  'Fathers  mdde  the  first  plantings  near 
the  Sa'n  Diego  Mission.  Since  then  olive  growing 
ha»  become  widely  disseminated  in  many  parts  of 
Calif ornia,'- in  Arizona,  and  to  a  very  limited  extent 
in  a  fev/  other  sections,  although  it  is  only  within 
'thci  past  30  or  35  years  that  the  olive  industry  has 
assumed  a  place  of  importance  in  the  commercial 
fruit  industry  of  the  United  States. 

The  olive  can  be  grown  successfully  only  in  a  com- 
paratively mild  climate.  A  temperature  of  10°  to 
14°  F.  above  zero  is  likely  to  prove  disastrous  to  the 
tree,  and  the  fruit  will  usually  be  injured  by  a  drop 
below  28°  F.  Furthermore,  there  are  other  limita- 
tions. Although  the  tree  thrives  fairly  well  in  the 
humid  regions  of  the  South,  where  the  temperature 
conditions  are  favorable,  fruit  production  there  is 
not  sufficiently  dependable  to  justify  the  planting  of 
trees.  The  dry  atmospheric  conditions  of  Califor- 
nia and  the  arid  Southwest,  where  the  temperature 
range  is  favorable  and  where  irrigation  supplies  the 
necessary  soil  moisture,  appear  to  meet  the  require- 
ments of  the  olive. 

Though  few  fruit  trees  withstand  the  limited  soil 
moisture  that  the  olive  can  endure,  it  likewise  re- 
sponds, as  do  other  trees,  to  favorable  soil  condi- 
tions; in  fact,  it  is  only  under  such  conditions  that 
regularly  successful  results  can  be  expected. 


Contribution  from  the  Bureau  of  Plant  Industry 
WM.  A.  TAYLOR,  Chief 

Washington,  D.  C.  February,  1922 
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OLIVE  GROWING  IN  THE  UNITED  STATES. 

NKAKLY   a  century  and   a   half  ago  the   Franciscan   Fathers 
brought   to  this  country   some  olives  and   planted  them   at 
the  San  Diego  Mission,  situated  near  the  site  of  the  present 
city  of  San  Diego,  Calif.    This  first  planting,  whether  in  the  form 


iG.  1. — Trees  of  the  original  planting  of  Mission  olives  at  the  San  Diego  Mission  near 
San  Diego,  Calif.     (Photographed  in  May,  1920.) 

•f  cuttings,  seeds,  or  otherwise,  was  the  source  of  what  is  now  known 
s  the  Mission  variety.     From  here,  during  the  next  few  years,  the 
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trees  were  distributed  to  a  number  of  missions  in  southern  an( 
central  California.  Some  of  the  original  trees,  also  those  plantei 
at  the  other  missions,  are  still  thrifty  and  productive  (figs.  1  and  2) 
The  olive  was  for  many  years  the  most  prominent  fruit  in  Cali 
fornia;  in  fact,  aside  from  the  grape  and  the  fig,  which  were  Intro 
duced  by  the  Mission  Fathers  about  the  same  time  as  the  olive  anc 
to  each  of  which  has  been  given  the  name  "Mission,"  there  were 

no  other  fruits  of 
importance  in  Cali- 
fornia. On  account 
of  the  sparse  popu- 
lation, only  small 
plantings  of  olives 
were  made,  and  the 
culture  of  these  was 
often  neglected  until 
nearly  a  century 
later,  when  interest 
in  olive  growing  re 
ceived  a  new  impetus 
and  a  few  men 
planted  good-sized 
orchards.  From 
that  time  plantings 
have  continued  to 
increase,  until  to 
day  olive  culture  is 
a  prominent  factor 
in  fruit  production 
in  California  and  is 
of  some  importance 
in  Arizona.  Statis- 
tics show  that  503 
olive  trees  were 
growing  in  Califor- 
nia in  1855 ;  ^  in 
1876  2  there  were 
5,603  trees  of  bear- 
ing age;  in  1901  the  number  was  539,568;  and  in  1919^  there  was  a 
total  of  37,412  acres  of  olives  in  California,  with  24,285  acres  in  bear- 


FiG.  2, — A  tree  of  the  original  olive  planting  at  the  San 
Fernando  Mission,  Calif.  The  tree  as  here  shown  was 
cut  back  several  years  ago  to  render  the  harvesting  less 
expensive.  The  present  top  consists  of  sprouts  from  the 
stump.      (Photographed  in  May,  1920.) 


1  Thomas,  Daniel  J.  On  agricultural  statistics  of  the  State.  /Iri  Trans.  Calif.  State 
Agr.   Soc,  1859,  p.  343.     1860. 

2  Table  of  statistics  .  .  .  1876,  as  reported  to  the  surveyor  general  by  the  several  county 
assessors,  embracing  the  entire  State.  In  Trans.  Calif.  State  Agr.  Soc,  1876,  p.  125. 
1877. 

2  California  Olive  Association  survey. 
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lilt,'.  In  1917  there  were  008  acres  in  olives  in  Arizona.  The  produc- 
tion of  olives  in  California  *  in  1918  was  13,801  tons.  No  accurate 
data  on  the  production  in  Arizona  exists,  but  the  yield  for  1918  has 
been  estimated  at  approximately  100  tons. 

Tlie  importation  of  olives  from  foreign  countries  in  1919  amounted 
to  more  than  3,950,000  gallons ;  also  about  8,300,000  gallons  of  edible 
oil  and  287,000  gallons  for  mechanical  or  manufacturing  purposes. 
Until  19(X)  almost  the  entire  production  of  olives  in  this  country  was 
utilized  for  oil,  although  for  a  number  of  years  small  quantities  of 
green-olive  pickles  were  made,  and  during  a  few  years  previous  to 
this  considerable  interest  was  given  to  experiments  in  the  processing 

of  ripe-olive  pickles,  the  article 


the   basis  of  the 
industry    in    this 


which   is  now 

olive-growing 

country. 

As  there  is  great  interest  in  olive 
planting  and  a  vast  area  of  land 
suitable  for  olive  culture  is  lying 
within  regions  of  congenial  tem- 
peratures in  California  and  Ari- 
zona, there  are  prospects  for  a 
continued  growth  of  this  industry, 
the  profitable  marketing  of  the 
crop  perhaps  being  the  primary 
limiting  factor. 

Natural  conditions  have  never 
given  the  olive  industry  any  seri- 
ous setback,  but  serious  handicap 
has  been  experienced  through  the 
adulteration  of  the  oil  or  the  sale  of  other  oil  as  olive  oil,  when  the 
making  of  the  latter  was  gaining  rapidly  in  importance  during  the  last 
years  of  the  past  century,  and  also  through  the  faulty  sterilization  of 
ripe  pickles,  which  recently  resulted  in  reducing  temporarily  the  con- 
sumption of  this  commodity. 

CULTURAL  DISTRIBUTION. 

The  region  in  which  the  olive  may  be  successfully  grown  for  the 
commercial  production  of  fruit  in  the  United  States  is  not  as  great 
as  for  most  frost-hardy  fruits  and  has  been  confined  to  portions  of 
California  and  Arizona,  although  the  trees  will  live  and  bear  some 
fruit  in  portions  of  all  of  the  southern  tier  of  States  of  this  country. 

*  Hecke,  G.  H.  California  crop  distribution  and  estimates,  1918  .  .  .  In  Calif.  State 
Com.  Hort.  Mo.  Bui.,  v.  8,  no.  4,  p.  164.  1919.  In  cooperation  with  U.  S.  Dept.  Agr., 
Bur.  Crop  Estimates. 


Fig.  3. — Outline  map  of  California,  showing 
by  meen»  of  dots  the  principal  sections 
where  olives  are  grown. 
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Figures  3  and  4  show  the  regions  in  California  and  Arizona  where 
olive  growing  is  now  a  commercial  industry.  As  with  all  other  fruit 
crops  in  the  comparatively  warm,  dry  regions  of  the  southwestern 
United  States,  the  development  of  the  olive  industry  has  been,  to  a 
large  degree,  centered  in  a  number  of  rather  widely  separated  but 
extensive  sections.  Olives  are  found  scattered  throughout  all  the 
warm  valleys  where  rainfall  or  irrigation  is  sufficient  for  the  needs  of 
the  crop  and  where  the  range  of  temperature  is  favorable. 

The  olive  is  now  grown  commercially  in  at  least  36  of  the  58  coun- 
ties of  California  and  in  a  few  counties  of  Arizona.  The  industry 
extends  from  near  the  border  of  Mexico  to  and  including  Shasta 
County,  which  lies  next  to  the  most  northern  county  of  California. 

This  northern  limit  reaches  nearly 
to  the  forty-first  degree  of  north 
latitude. 

For  convenience,  the  region  of 
commercial  olive  production  is  here 
divided  into  five  natural  sections: 
(1)  The  Sacramento  Valley,  (2)  the 
San  Joaquin  Valley,  (3)  the  central 
California  coast  (the  San  Francisco 
Bay)  section,  (4)  southern  Califor- 
nia, and  (5)  southwestern  Arizona. 

THE  SACRAMENTO  VALLEY. 

1       The  olive  is  grown  to  a  consider- 
FiG.  4.— Outline  map  of  Arizona,  showing  able  extent  through  the  Central  por- 

by   means  of   dots   in   the  general   vi-    . .  c  j^i        a  j.      tt   n  i 

cinity  of  Phoenix  the  location  of  the  tion  of  the  Sacrameuto  Valley  and 

principal  olive-growing  section  in  that   the    rolling    foothiU    district    to    the 

east  and  north,  with  centers  of  most 
importance  near  Oroville,  in  Butte  County ;  at  Fairoaks,  which  lies 
northeast  of  the  city  of  Sacramento,  in  Sacramento  County ;  and  at 
Coming,  in  Tehema  County.  More  than  14,000  acres  of  olives  are 
growing  in  the  entire  valley,  of  which  over  8,000  acres  are  of  bearing 
age.  Little  attention  is  given  this  crop  in  the  southwestern  portion 
of  the  valley,  which  is  swept  by  cold,  moist  winds  throughout  most  of 
the  summer. 

THE  SAN  JOAQUIN  VALLEY. 

The  San  Joaquin  Valley  joins  the  Sacramento  Valley  and  lies  to 
the  south  of  it.  Although  the  most  extensive  olive  plantings  have 
been  made  in  the  southeastern  portion,  olive  trees  may  be  found  scat- 
tered throughout  the  valley  (fig.  5).    There  are  nearly  11,000  acres 
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of  olive  orchards  in  this  section,  of  which  5,500  acres  are  in  bearing. 
Nearly  half  of  both  bearing  and  young  trees  are  in  Tulare  County, 
Lindsay  and  Exeter  being  the  principal  centers.  Plantings  in  each 
of  three  counties,  Madera,  Kern,  and  Fresno,  cover  more  than  1,000 
acres,  of  which  little  over  one-half  are  in  bearing.  The  nonbearing 
acreage  (trees  not  of  bearing  age)  in  this  and  in  the  Sacramento 
Valley,  indicates  the  keen  interest  taken  in  this  crop  during  the  past 
few  years.  The  deep,  heavy,  fertile  soils  of  several  types — sandy 
loams  and  gravelly,  dry  adobe — which  characterize  the  southeastern 
portion  of  the  valley  where  olives  are  planted  are  conducive  to  a 
more  vigorous  tree  growth  than  are  the  conditions  in  localities 
farther  north  in  this  valley  or  in  most  places  in  the  Sacramento 
Valley. 

Olivv  acreage  in  CnUfnrnia  in   1919  *  and  in  Arizona  in   1911,  by  roiinti('.'<. 

Camporma. 


Section  and  oountlM. 


Sacrmmento  Valley: 

Butte 

Tehama 

Sacramento — 


Yuba. 

Glenn 

Placer 

Other  counties. 


Total. 


San  Joaquin  Valley: 

Tulare 

Madera. 

Kern 

Fresno 

San  Joaquin 

Merced 

Stanislaus 

Kinfjs 

Mariposa 


Bear- 

IBR. 


Non. 
bear- 
ing. 


Aerti. 

3.229 

2,006 

1,026 

519 

586 

355 

343 

196 


8.260 


2,567 
558 


301 
202 
100 
235 


Aertt. 
1,961 
1.034 
971 
593 
533 
590 
70 
125 


5.897 


ToCaL 


Aeret. 

5,210 

3,040 

1,997 

1,112 

1,119 

945 

413 

321 


Section  and  counties. 


14, 157 


2,729 
575 
721 
469 
287 
159 
203 
210 


5,269 

1,133 

1,165 

1,008 

825 

460 

405 

310 


Total '    5,574       5,353  j     10,927 


Central  California  coast 
(San  Francisco  Bay): 

Sonoma 

SanU  Clara* 

Napa 

Other  counties 

Total 

Southern  California: 

Los  Angeles 

Riverside 

San  Diego 

San  Bernardino 

Ventura 

Santa  Barbara 

Orange 

Imperial 

Total 

Total  for  State. . 


Bearw 

Ing. 


Acres. 
650 
230 
202 
212 


1.294 


2,717 

1,822 

1,521 

901 

1,234 

492 

362 

108 


9,157 


24.285 


Non 
bear- 
ing. 


Acres. 


330 
638 
245 
502 


63 


84 


Total. 


Acres. 
650 
230 
202 
227 


1,309 


3,047 

2,460 

1,766 

1,403 

1,234 

555 

362 

192 


1,862  I     11,019 


13,128      37,412 


Arizona. 

Counties. 

Acres. 

Counties. 

Acres. 

Yavapai 

12 
499 
61 

Santa  Cruz 

31 

Maricopa 

Cochise 

5 

Pinal 

Total  for  State 

608 

» Cahfomia  Olive  Association  survey.        «  Calif.  State  Com.  Hort.  Mo.  Bui.,  vol.  8,  No.  4,  p.  164. 
THE  CENTRAL  CALIFORNIA  COAST   (SAN  FRANCISCO   BAY)   SECTION. 

Soon  after  olive  culture  had  become  a  factor  in  fruit  growing  in 
California,  that  portion  of  the  State  which  includes  the  counties 
lying  adjacent  to  or  near  San  Francisco  Bay  was  looked  upon  as 
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offering  promising  conditions  for  its  culture,  but  owing  to  the  cool, 
moist  sea  breezes  which  prevail  during  the  summer  months  over 
most  of  the  section  the  returns  have  not  warranted  continued  plant- 
ing. Aside  from  the  fruit  not  reaching  a  satisfactory  size,  the 
ravages  of  the  black  scale  are  general  and  severe.  In  some  instances 
olive  trees  in  this  section  have  been  removed  to  make  way  for  the 
planting  of  more  profitable  crops.  In  places  not  swept  by  the  cool 
winds  and  where  climatic  conditions  are  more  like  those  of  the  in- 
terior valleys,  the  olive  gives  satisfactory  returns.  In  1919  a  little 
more  than  1,300  acres  of  olives  were  growing  in  this  locality,  and 
almost  the  entire  area  was  in  bearing. 


Fig.  5. — An  orchard  of  olives  of  the  Mission  variety  in  the  San  Joaquin  Valley,  Calif. 
(Photographed  in  August,   1920.) 

SOUTHERN  CALIFORNIA. 

During  the  early  years  of  the  olive  industry  it  was  in  the  section 
comprising  the  southern  third  of  California,  from  Santa  Barbara 
County  southward,  that  most  of  the  olive  trees  were  planted.  The 
acreage  in  this  fruit  has  continued  to  increase,  although  not  as 
rapidly  during  very  recent  years  as  in  the  interior  valleys  farther 
north.  In  1919  more  than  9,166  acres  were  in  bearing,  which  is  a 
greater  area  than  in  any  of  the  other  sections  mentioned,  and  the 
total  planting  was  11,019  acres,  which  is  about  the  same  as  in  the 
San  Joaquin  Valley  and  considerably  less  than  in  the  Sacramento 
Valley.  The  counties  in  this  section  in  which  olive  culture  has 
reached  greatest  importance  are  Los  Angeles,  Riverside,  Ventura, 
and  San  Bernardino,  although  orchards  are  found  in  all  the  warm 
valleys  where  irrigation  water  is  available.     Plantings  have  recently 
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been  made  in  the  Imperial  Valley,  where  considerable  interest  has 
been  aroused  in  this  fruit.  As  in  the  northern  valley's,  plantings  are 
for  the  most  part  confined  to  the  slightly  elevated  places  through 
the  valleys  and  on  approaches  to  and  over  the  low  rolling  foothills 
where  irrigation  water  is  available  and  where  frost  injury  to  the 
fruit  is  least  common. 

ARIZONA. 

Olives  are  grown  commercially  in  a  few  counties  of  Arizona.  The 
only  important  center  of  the  industry  (and,  therefore,  the  only  one 
considered  here)  is  located  near  the  city  of  Phoenix.    In  this  section 


Fig.  t>. — Au  orchard  of  olives  of  the  Maiizauillo  variety  uear  rhoenix.  Ariz.      (Photo- 
graphed April  27,  1920.) 

the  scattered  orchards  total  about  500  acres.  Plantings  in  the  re- 
mainder of  the  State  aggregate  about  100  acres.  Most  of  the  or- 
chards in  this  locality  were  planted  near  the  beginning  of  the 
present  century,  although  some  were  set  out  a  number  of  years 
earlier.  The  earlier  plantings  were  for  the  most  part  for  the  purpose 
of  oil  production.  During  the  past  few  years  olive  planting  has 
stopped  almost  entirely,  as  the  interest  in  fruits  has  been  diverted 
to  farm  crops,  of  which  cotton  is  the  most  important. 

Both  tree  growth  and  fruit  production  in  parts  of  this  district 

where  water  for  irrigation  is  available  indicate  that  the  soil  is  fertile 

and  that  natural  conditions  are  satisfactory  for  olive  culture   (fig. 

6).     Climatic  conditions  here  are  similar  to  those  of  the  principal 

67366°— 22 2 
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olive-growing  districts  of  the  interior  valleys  of  California,  except 
that  the  summers  are  somewhat  hotter  and  the  annual  rainfall  less. 
In  these  sections,  as  in  other  olive-growing  districts,  there  is  dan- 
ger of  injury  to  the  fruit  by  early  freezes  if  the  crop  is  excessive 
and  therefore  late  in  ripening  or  if  the  varieties  planted  are  naturally 
late  in  maturing.  The  Mission  and  Manzanillo  varieties  are  the 
principal  ones  grown  for  pickling,  while  a  few  old  orchards  are 
still  maintained  for  oil  production. 

CHOOSING  A  LOCALITY  AND  SITE  FOR  OLIVE 
PLANTING. 

In  selecting  a  locality  for  establishing  an  olive  orchard,  the  ques- 
tions of  most  importance  to  be  considered  are  for  the  most  part  the 
same  as  for  other  fruits.  They  include  climatic  conditions,  the  mois- 
ture requirements  of  the  trees,  soils,  good  roads,  and  the  .distance 
between  the  market  or  processing  plant  and  the  immediate  orchard 
site. 

LOCALITY  FACTORS. 
CLIMATIC  CONDITIONS. 

The  most  satisfactory  climatic  conditions  for  the  olive  are  mild 
winters,  where  killing  frost  does  not  occur  until  late  in  the  fall,  and 
hot  dry  summers.  A  temperature  below  28°  F.  above  zero  will 
usually  injure  the  fruit  and  10°  above  zero  will  prove  detrimental  to 
the  trees.  Cold,  moist,  or  hot  dry  winds  are  not  conducive  to  the 
setting  or  maturing  of  the  fruit.  Cold  dry  winds  are  especially 
damaging  to  the  partially  ripened  fruit,  causing  it  to  shrivel.  Such 
fruit  can  be  used  for  oil  only  and  is  of  second  grade  even  for  this 
purpose.  If  warm  weather  follows  and  there  is  sufficient  moisture  in 
the  soil,  the  fruit  will  usually  regain  its  natural  plumpness.  The 
olive  does  not  blossom  until  after  the  danger  of  spring  frosts  is 
over,  but  it  ripens  its  fruit  very  late  in  the  fall  when  in  most  locali- 
ties in  the  olive-growing  regions  of  California  and  Arizona  there  is 
danger  of  injury  to  the  fruit  by  light  freezes. 

MOISTURE  REQUIREMENTS. 

As  it  thrives  best  in  a  hot  dry  climate  and  the  trees  will  live 
where  protracted  droughts  are  frequent,  it  was  believed  for  some  time 
after  the  olive  was  introduced  into  cultivation  in  the  United  States 
that  irrigation  was  not  necessary  even  where  the  close  planting  of 
the  trees  was  practiced  and  where  no  intensive  dry-farming  systems 
were  employed.  This  belief  resulted  in  unprofitable  returns  from 
many  orchards.  At  the  present  time  it  is  recognized  that,  for  satis- 
factory production,  the  olive  is  as  dependent  as  are  other  fruits 
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upon  an  ade<]uate  water  supply.  Owing  to  its  requirements  of  a 
hot  dry  region  where  the  black  scale  is  not  destructive  and  of  an 
elevated  site  on  rolling  or  sloping  land  for  assurance  against  frost, 
irrigation  is  almost  imperative  for  the  regular  production  of  abun- 
dant crops  of  large  fruit.  Dry  rolling  land  where  irrigation  is  neces- 
sary and  water  for  it  is  available  is  therefore  favorable,  if  not  requi- 
site, to  the  profitable  production  of  olives  for  ripe  pickles.  For 
these  rea.sons  olives  are  not  \mng  planted  to  any  extent  for  com- 
mercial orchards  in  localities  where  irrigation  water  is  not  avail- 
able or  where  rains  are  not  sufficient  to  provide  for  a  good  tree 
<T()wth;  for  even  with  a  good  setting  of  fruit  in  such  sections  the 
>p  is  likely  to  prove  unprofitable  because  of  insect  pests  and  be- 
cause of  the  effect  of  other  attending  conditions  which  are  adverse. 
Probably  85  per  cent  of  the  olive  orchards  of  California  and  almost 
th(»  entire  olive  acreage  of  Arizona  are  under  irrigation. 

SOILS. 

Olives  are  found  growing  on  many  types  of  soil,  but  they  prefer 
those  which  are  well  drained  and  fertile.  Loams,  sandy  or  gravelly 
loams  or  clay  loams,  which  have  not  too  high  a  percentage  of  humus 
•  r  nitrogen  are  most  satisfactory,  although  adobe  land,  if  watered 
and  given  good  surface  cultivation  to  prevent  the  drying  out  and 
cracking  of  the  surface,  has  given  good  results.  The  belief  that  the 
olive  would  make  a  good  growth  and  produce  profitable  crops  where 
nothing  could  be  expected  of  other  fruits  has  caused  many  failures, 
and  at  present  only  soils  which  are  considered  suitable  for  other  fruit 
(  rops  are  used. 

Olive  plantings  for  the  most  part  have  been  made  on  reddish, 
brownish,  or  grayish  sandy  or  gravelly  loams  belonging  to  the  resid- 
ual or  old  valley-filling  material  groups,  which  are  friable  and  well 
drained  and  darkened  by  a  desirable  quantity  of  humus.  Although 
these  tj^pes  have  proved  to  be  satisfactory,  their  selection  by  olive 
planters  resulted  as  much,  probably,  from  a  choice  of  climatic  condi- 
tions as  of  soil,  as  they  are  the  types  on  the  lower  rolling  foothills, 
Avhere  the  air  drainage  is  good  and  detrimental  frosts  are  not  com- 
mon during  the  ripening  season. 

Profitable  orchards  are  found  also  scattered  through  the  broad 
valley  bottoms  on  fertile,  well-drained,  friable  soil  areas  where  sites 
.of  slight  elevation  are  found,  although  the  predominating  soil  type 
of  these  regions  is  characterized  by  a  layer  of  heavy  red-clay  subsoil 
and  of  hardpan  which  prevents  the  penetration  of  tree  roots  and 
water. 

Trees  should  not  be  planted  where  there  is  near  the  surface  a 
stratum  of  hardpan  or  other  material  which  is  impervious  to  water. 
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In  such  places  the  tree  grows  very  slowly  and  produces  small  crops, 
if  any,  and  sometimes  is  affected  with  die-back  or  exanthema.    Where 
trees  have  been  planted  in  such  soil,  breaking  up  the  subsoil  by  blast 
ing  if  the  stratum  is  beyond  the  reach  of  the  subsoil  plow,  so  that 
water  may  penetrate  it  readily,  is  considered  advisable. 

Where  the  stratum  of  heavy  subsoil  or  hardpan  is  a  few  feet  below 
the  surface  olive  trees  seem  to  do  well  if  good  culture  is  given,  as  they 
are  naturally  shallow  rooted  and  do  not  require  the  depth  of  soil 
demanded  by  some  trees. 


Fig.  7. — An  olive  orchard  near  El  Cajon,  Calif.      (Photographed  in  1918.) 

Soils  very  rich  in  humus  and  nitrogen  are  inclined  to  result  in 
excessive  wood  growth,  in  only  moderate  crops,  and  in  delayed  ripen- 
ing of  the  fruit.  This  necessitates  considerable  pruning  and  expen- 
sive harvesting  and  involves  occasional  severe  losses  by  the  freezing 
of  the  fruit  before  it  is  ripe  enough  to  harvest.  Olive  trees  will  live 
in  soils  where  the  humus  and  nitrogen  content  is  very  low,  although 
in  such  places  they  usually  make  but  little  growth  and  bear  unprofit- 
able crops. 

SITE  FACTORS. 

Points  of  the  most  importance  in  the  selection  of  an  olive  orchard 
site  are  (1)  air  currents,.  (2)  soil  drainage,  (3)  a  contour  suitable 
for  irrigation,  and  (4),  as  with  all  other  commercial  fruits,  areas 
where  cultivation,  harvesting,  and  marketing  may  be  economically 
accomplished.    As  the  fruit  will  be  injured  by  freezing  and  will  not 
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ripen  after  it  is  harvested,  the  selection  of  a  site  free  from  low  tem- 
peratures during  the  fall  and  early  winter  is  of  first  importance. 
Low  Hat  lands,  the  lower  portions  of  ravines,  and  hi»j:h  flat  table- 
lands should  therefore  be  avoided ;  sloping  stretches  and  rolling  areas 
with  the  exception  of  the  lower  portions  should  be  chosen,  the  eleva- 
tion above  sea  level  being  of  far  less  importance  than  the  elevation 
above  the  valley  or  depression  immediately  adjoining  (fig.  7).  The 
n'w  drainage  in  a  depression  of  but  a  few  feet  below  a  frost-free 

;i  may  be  so  poor  that  temperatures  sufficiently  low  to  render  fruit 
unsuitable  for  pickling  will  occur.  The  same  is  true  of  the  lower 
portions  of  ravines  through  which  the  heavy  cold  air  flows  to  lower 
K  \els.  Surface  water  drainage  is  usually  satisfactory  where  the 
sl()])e  is  sufficient  to  insure  air  drainage,  but  care  must  be  taken  to 
avoid  places  where  the  subsoils  are  retentive  of  water.    Places  ex- 

ed  to  prevailing  strong  or  dry  winds  should  be  avoided,  on 
IK  ( ount  of  the  danger  of  damage  to  the  blossoms,  the  very  young 
fruit,  or  the  fruit  nearing  maturity.  On  the  other  hand,  moderate 
night  breezes  are  desirable  during  the  ripening  season,  on  account  of 
tl»eir  tendency  to  prevent  damaging  frosts. 

VARIETIES. 

The  Mission  variety,  which  is  the  one  generally  accepted  as  the 
best  for  planting  in  sections  of  the  United  States  where  olive  grow- 
ing is  an  industry  and  of  late  years  has  been  most  extensively  planted, 
was  also  the  first  to  be  intro<luced.     As  it  was  for  many  years  the  only 
variety  available,  it  was  planted  in  most  of  our  present  olive-growing 
regions.     During  the  last  30  or  40  years  of  the  nineteenth  century  80 
or  more  varieties  were  introduced,  mainly  from  Spain,  Italy,  and 
France,  and  grow^n  in  California.     Most  of  this  work  was  done  in  the 
southern  portion  of  the  State.     Practically  all  of  these  varieties  were 
imported  for  the  purpose  of  manufacturing  oil.     When  the  oil  in- 
dustry was  displaced  by  the  more  profitable  pickling  of  the  large  ripe 
.  olives,  the  demand  for  most  of  the  small-fruited  sorts  w^hich  had  been 
grown  for  their  oil  disappeared.     As  in  the  importation  of  varieties 
of  other  fruits,  a  large  percentage  of  the  varieties  of  olives  proved 
to  be  unsuitable  for  commercial  planting  in  this  country,  and  most 
of  them  have  been  discarded.    A  few  of  these  varieties,  on  account 
of  ripening  their  fruit  early  in  the  fall  or  owing  to  their  extra  large 
size,  are  still  being  planted  by  those  who  are  partial  to  these  qualities. 
Only  a  few  orchards  of  the  oil-bearing  olives  remain,  the  others  hav- 
r  jug  been  removed  or  grafted  to  large- fruited  varieties, 
i      The  most  important  varieties  at  present,  aside  from  the  Mission, 
-'  are  the  Manzanillo,  Ascolano,  and  Sevillano.     Plantings  of  a  few 
(Others,  including  Nevadillo  (Nevadillo  Blanco),  Redding  {Redding 
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Picholine)^  Columella,  Rubra,  Uvaria,  Pendulina,  and  Oblanga,  may 
still  be  found,  but  nurserymen  claim  that  there  is  little  demand  for 
trees  of  these  sorts  for  planting.  The  few  really  important  varieties 
have  been  grown  for  a  number  of  years  under  a  wide  range  of  condi- 
tions, and  their  performance  in  a  locality  has  established  their  com- 
parative merits  and  the  advisability  of  their  continued  planting  in 
that  section. 

MISSION. 

The  Mission  variety  was  disseminated  from  the  Mission  plantings 
in  California,  where  it  was  grown  from  importations  from  Mexico 
and  is  now  the  most  important  variety.  It  is  grown  in  all  important 
olive-growing  sections.  Its  popularity  results  from  the  satisfactory- 
growth  of  the  tree  and  the  production  and  high  quality  of  its  fruit 
for  both  ripe  pickles  and  oil.  The  fruit  is  medium  to  large  in  size, 
although  varying  considerably  in  this  respect,  depending  upon  the 
size  of  the  crop  and  the  cultural  conditions.  The  fruit  is  usually 
large  if  the  crop  is  light  or  the  cultural  conditions  good  and  is 
smaller  when  the  crop  is  excessive  or  when  unfavorable  growing 
conditions  prevail.  In  shape  it  is  oblique-ovate,  with  a  more  or  less 
decided  point  at  the  apex,  deep  purple  in  color,  turning  to  a  shiny 
jet  black  when  fully  ripe.  The  meat  is  firm  and  separates  from  the 
seed  readily  when  pickled. 

The  Mission  variety  is  superior  for  oil  making,  as  well  as  for 
pickles.  The  tree  is  a  vigorous,  handsome,  upright  grower,  suitable 
for  borders,  avenues,  or  windbreaks,  as  well  as  for  general  orchard 
planting.  The  strong  tendency  of  the  trees  to  make  a  vigorous 
upright  growth  rather  than  to  spread  requires  that  special  atten- 
tion be  given  to  pruning  where  this  variety  is  planted  under  condi- 
tions favorable  for  wood  growth.  It  is  one  of  the  most  resistant 
of  all  varieties  to  the  olive-knot  disease. 

In  some  orchards,  or  with  individual  trees,  much  of  the  fruit 
varies  in  form  from  the  normal  to  a  more  regular  broad-ovate,  with 
but  little  indication  of  the  point  at  the  apex.  These  variations  in 
the  shape  of  fruit  are  peculiar  to  the  Mission  variety.  They  are 
considered  by  many  to  represent  distinct  strains,  while  sotne  con- 
tend that  these  characteristics  are  the  result  of  local  environment. 
Both  forms  of  olives  may  be  found  on  the  same  tree  and  even  oB 
the  same  fruit  stem,  although  the  predominating  shape  of  the  fruit 
on  a  given  tree  is  decidedly  of  one  form  or  the  other.  An  effort  to 
establish  by  bud  selection  or  otherwise  a  strain  of  this  variety  which 
will  regularly  produce  the  better  broad-ovate  type  of  fruit  is  highly 
desirable. 
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MANZANILLO. 

The  Manzanillo  variety  was  brought  to  this  country  from  Spain 
and  bears  the  Spanish  name,  meaning  "little  apple,"  probably  so 
because  the  rather  broad  depression  at  the  base  resembles  the  base  of 
an  apple.  The  fruit  is  a  little  larger  than  the  Mission  variety  and 
ripens  somewhat  earlier.  For  this  reason  it  is  a  suitable  sort  for 
planting  in  zones  where  ripe  olives  may  be  harvested  before  the  occur- 
rence of  fall  frosts,  which  would  injure  the  fruit  of  the  later  ripen- 
ing Mission  variety.  The  fruit  is  not  as  firm  as  that  of  the  Mission 
:ind  therefore  requires  more  careful  handling  when  picking  and 
processing  it.  It  is  also  considered  inferior  to  the  Mission  for  oil 
making.  The  flavor  of  the  ripe  fruit  when  pickled  is,  however,  of 
very  high  quality  and  is  claimed  by  some  to  be  unsurpassed. 
The  fruit  is  of  a  regular  rounded  or  broad-ovate  shape  and  its  color  is 
a  rich  dark  purple,  changing  to  deep  bluish  bluck  when  fully  ripe. 

The  tree  is  a  vigorous  grower  and  inclined  to  be  broad  and  spread- 
ing, a  shape  which  is  always  desired. 

ASCOLANO. 

The  Ascolano  olive  was  brought  from  Italy.  It  is  one  of  the 
largest  fruited  varieties  grown  in  this  country,  being  a  little  larger 
than  the  Sevillano.  On  account  of  its  large  size  it  has  been  used 
mainly  for  pickling.  The  fruit  is  very  tender  and  requires  special 
care  in  handling.  When  ripe  it  is  a  deep  wine  color  rather  than 
black.  In  shape  it  is  a  broad  oval  except  for  an  inconspicuous  point 
at  the  apex. 

SEVILLANO. 

The  Sevillano  variety  is  grown  to  some  extent  in  a  number  of 
localities  on  account  of  its  large  fruit.  It  is  claimed  to  be  the  large 
olive  imported  from  Spain  and  known  here  as  the  "  Queen."  When 
properly  grown  its  fruit  is  one  of  the  largest  produced  in  this  coun- 
try and  is  said  to  reach  a  greater  size  than  when  grown  in  Spain. 
It  is  of  a  rather  long  oblique-oval  shape,  resembling  the  Mission,  is 
attractive  as  a  green  pickle,  and  makes  a  ripe  pickle  of  fair  quality, 
although  if  allowed  to  get  ripe  on  the  tree  it  is  tender  and  easily 
bruised  and  so  soft  after  processing  that  it  must  be  harvested  when 
only  a  thin  blush  of  red  is  present  in  the  skin.  It  is  usually  pickled 
when  a  yellow  or  straw  color  has  developed  and  before  a  blush  of 
red  appears,  and  sometimes  while  green  in  color,  even  before  signs 
of  maturity  are  present. 

The  Sevillano  is  one  of  the  most  frost-tender  varieties  in  common 
cultivation,  so  far  as  injury  to  the  fruit  is  concerned.  The  tree  is 
vigorous  and  is  considered  a  good  bearer.     Like  the  Ascolano,  its 
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greatest  point  of  recommendation  for  commercial  planting  is  the  large 
size  of  the  fruit.  The  demand  for  large  fruit  in  the  eastern  markets 
of  the  United  States  has  resulted  in  stimulating  the  planting  of  the 
Ascolano  and  Sevillano  varieties,  so  that  these  trees  have  of  late 
years  been  very  much  in  demand. 

REDDING. 

The  Redding  (Redding  Picholine)  variety  was  introduced  from 
France  and  widely  planted  for  the  production  of  oil  under  the  mis- 
taken belief  that  it  was  the  true  Picholine  of  that  country  (California 
Ex.  Sta.  Ept,  1898-1901,  p.  271).  It  is  still  cultivated  where  the  old 
orchards  have  not  been  grafted  to  other  varieties  or  grubbed  out,  but 
no  new  plantings  are  made  except  to  produce  rootstocks  for  other 
varieties.  The  trees  are  vigorous  growers  and  succeed  under  a  wide 
range  of  conditions.  It  is  an  easy  variety  to  graft.  The  fruit  is 
very  small,  oval  in  shape,  and  of  a  deep  bluish  black  color  when 
ripe.  Though  the  variety  is  exceedingly  prolific,  the  fruit  is  too 
small  for  pickling  and  is  used  entirely  for  oil. 

NEVADILLO. 

The  fruit  of  the  Nevadillo  (NevadUlo  Blanco)  variety  is  a  little 
smaller  than  the  Mission.  Its  shape  is  oval  and  regular  except  that  it 
is  somewhat  blunt  at  both  ends.  When  ripe  it  is  a  deep  shiny  black 
with  a  thin  bloom.  The  ripe  pickles  are  of  good  quality  and  flavor, 
and  the  fresh  fruit  returns  a  high  quality  of  oil.  It  is  too  small  to  be 
considered  first  class  for  pickles.  This  is  one  of  the  first  varieties 
to  be  injured  by  cold,  and  it  is  not  being  planted  to  any  consider- 
able extent  at  present. 

PROPAGATION. 

THE  USE  OF  SEEDS  AND  CUTTINGS. 

The  olive  may  be  propagated  by  seeds  and  cuttings  or  by  budding 
or  grafting.  As  seedlings  do  not  come  true  to  the  variety  and 
therefore  do  not  produce  a  uniform  type  of  fruit,  they  are  grown 
only  for  stocks  on  which  to  bud  or  graft.  By  far  the  greatest  por- 
tion of  the  olive  orchards  in  the  southwestern  United  States  have 
been  grown  from  cuttings,  and  this  method  of  propagation  is  still 
in  use  by  most  orchardists  and  nurserymen.  The  reasons  given  for 
preferring  this  method  are  that  but  little  skill  is  required  in  making 
the  cuttings  and  that  the  trees  are  more  quickly  and  cheaply  grown, 
at  least  to  ?.  size  suitable  for  setting  in  the  orchard,  than  budded 
trees.  It  is  claimed  by  some  that  by  budding  or  grafting  a  seedling 
stock,  a  tree  superior  to  one  grown  from  a  cutting  may  be  produced. 
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The  great  nuiuber  of  orchards  whirh  have  <riven  satisfaction  when 
trees  grown  from  cuttings  were  phinted  allay  the  doubts  of  most 
planters,  however,  regarding  the  success  of  such  trees. 

For  making  cuttings,  soft  tendei*  tips  of  branches  or  older  hard- 
wood are  used.  Nurserymen  who  require  a  large  (juantity  of  olive 
trees  for  their  trade  and  propagate  them  by  cuttings  often  use  the 
branch  tips,  as  it  \s  difficult  and  expensive  to  secure  hardwood  cut- 
tings  of  suitable  size  in  sufficient  number.  They  are  also  usually 
quipped  with  the  necessary  lath  houses  or  other  suitable  means  for 
furnishing  the  shade  and  protection  from  wind  required  by  the  young 
cuttings  and  for  keeping  in  proper  condition  the  beds  of  sand  in 
uhich  the  cuttings  are  placed.  About  4  inches  is  the  usual  length 
for  making  softwood  cuttings.  The  tips  selected  should  be  those  that 
have  completed  their  length  growth  and  are  becoming  firm  but  are 
not  too  hard.  The  condition  of  the  growth,  therefore,  rather  than 
any  particular  period  of  time,  determines  when  the  cuttings  should 
1k»  made.  When  preparing  a  cutting  for  planting  the  cut  is  made 
just  below  the  node  (the  region  where  a  leaf  occurs),  the  same  as  for 
other  plants.  Tlie  two  lower  leaves  are  then  removed  and  the  others 
« ut  back  al)out  one-half  their  length.  The  cuttings  are  then  placed 
in  the  sand  bed  rather  close  together,  where  they  remain  until  roots 
have  started,  w-hich  under  favorable  conditions  is  but  a  few  weeks. 
They  are  then  transplanted  to  nursery  rows  or  beds,  where  they  are 
left  until  they  are  ready  for  planting  in  the  orchard.  It  is  claimed  by 
some  that  trees  thus  grown  have  a  better  root  system  than  those 
izrown  from  large  cuttings. 

For  making  hardwood  cuttings,  branches  three-fourths  of  an  inch 
to  IJ  inches  in  diameter  are  usually  chosen,  although  smaller  or  con- 
siderably larger  ones  may  be  used.  Such  cuttings  are  generally 
made  14  to  16  inches  in  length. 

As  with  most  other  trees,  the  best  time  for  making  hardwood  cut- 
tings is  when  the  wood  is  most  dormant,  which  is  during  January 
and  February.  After  the  cuttings  are  made  they  are  commonly  tied 
m  bundles,  then  placed  in  a  trench,  and  covered  with  moist  soil  or 
other  material  to  encourage  callusing.  When  the  soil  becomes 
warm  in  the  spring,  they  are  placed  a  few  inches  apart  in  the  nursery 
row,  being  planted  10  or  12  inches  deep,  so  that  only  one  or  two 
buds  project  above  the  surface  of  the  ground.  Rooting  takes  place 
readily  under  favorable  conditions.  The  sprouts  which  grow  during 
the  first  season  are  allowed  to  remain  during  that  season.  Then  the 
best  one  for  developing  a  tree  is  selected,  and  all  the  others  are  cut 
off.     Growth  in  the  nursery  row  during  the  second  season  follows. 

67366°— 22 3 
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TOP  GRAFTING. 

Top  grafting  is  possible  on  olive  trees  of  any  age,  and  may  be  done 
at  almost  any  time  of  the  year  with  considerable  success,  although 
the  best  time  to  graft  is  just  as  growth  starts  in  the  spring.  This 
method  of  changing  an  orchard  from  one  variety  to  another  was 
practiced  in  many  cases  in  California  during  the  transition  period 
when  the  demand  for  fruit  suitable  for  pickles  was  superseding  that 
for  the  manufacture  of  oil  and  small-fruited  varieties  were  replaced 
by  large-fruited  ones  (fig.  8). 

Both  grafting  into  the  stumps  of  large  branches  and  budding  into 
new  shoots,  which  are  allowed  to  grow  for  a  year  or  so  after  the 


Fig.  8. — An  olive  orchard,  originally  of  the  Nevadillo  variety,  planted  about  1890  near 
San  Fernando,  Calif.  The  trees,  as  they  appear  here,  consist  of  6-year-old  Ascolano 
grafts,  the  original  trees  having  been  top-worked  to  the  latter  variety.  (Photo- 
graphed in  May,  1920.) 

tree  is  cut  back,  are  common  practices  (figs.  9  and  10).  In  prepar- 
ing the  tree  for  grafting,  the  limbs  to  be  replaced  by  the  new 
variety  are  cut  off  at  any  desired  height  by  making  a  smooth,  slightly 
slanting  cut  which  will  heal  over  quickly  and  not  permit  water 
to  stand  on  the  cut  surface.  The  usual  custom  is  to  cut  back  only  a 
portion  of  the  top  at  one  time,  for  fear  of  giving  too  great  a  shock 
to  the  tree,  and  the  remaining  branches  are  cut  back  the  following 
year.  If  branches  are  to  be  left  at  the  time  those  to  be  grafted  are 
cut  back,  they  should  be  selected  so  as  to  give  as  much  shade  as  pos- 
sible to  the  remainder  of  the  tree  (fig.  11).  A  coat  of  whitewash 
should  be  applied  immediately  to  the  trunk  and  stumps  of  branches 
to  be  grafted  as  a  protection  against  sunburn   (fig.  12). 
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The  cutting'  buck  of  the  l>nnK'hes  is  usually  done  in  hite  winter; 
jind  the  graftin*]^,  when  the  trees  start  growth  in  the  spring.  As 
hirge  wounds  on  the  olive  are  inclined  to  heal  over  quickly  and  with- 
out leaving  a  permanent  weak  place  in  the  branch  at  the  point  of 
•grafting,  larger  branches  may  be  removed  than  could  be  safely  done 
with  many  kinds  of  fruit  trees.  This  makes  it  possible  to  establish 
the  new  head  low,  which  is  always  desirable  with  the  olive,  as  tho 
expense   of   harvest-  

ingthe  fruit  isthen'- 

l)y  lesst^ned. 

Where    a    large 

branch    is   removed, 

two  or  three  scions 

are  grafted  in, spaced 

c  q  u  a  1 1  y       distant 

around  the  stump,  to 

insure  rapid  healing 

over  the  stump  and 

to    furnish    a    more 

satisfactoi-y    number 

of  branches  for  form- 
ing   the    new    head 

tlian    if    one    scion 

were  used.    This  also 

insures  to  some  ex- 
tent against  a  total 

loss    by     tlie     wind 

breaking  the  young 

branches. 

Both      cleft     and 

bark     grafting     are 

practiced  success- 
fully.    Scions  of 

about  one-fourth  of 

an  incli  in  diameter 

and  bearing  two  to 
four  buds  are  considered  most  satisfactory.  These  should  be  placed 
so  that  the  upper  edge  of  the  beveled  surface  of  the  scion  fits  firmly  to 
the  upper  edge  of  the  stump,  and  the  union  is  tightly  bound  with 
cord  or  tape  and  protected  from  water  with  a  coat  of  grafting  wax. 
Support  should  be  given  the  new  growing  branch  to  prevent  it  from 
being  broken  off  by  the  wind.  This  may  be  done  by  placing  a  long 
stick  beside  the  scion  and  tying  it  firmly  to  the  old  stump  and  the 
new  branch. 


Fig.  9. 


-One-year-old  olive  scions  in  a  3U-year-old  stumiJ. 
(Photographed  May  12,  1920.) 
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As  the  olive  is  an  evergreen  tree  and  is  grown  in  sections  where 
only  light  freezes  occur,  transplanting  may  be  'successfully  done  at 
almost  any  time  of  year,  although  the  time  accepted  as  the  most 
satisfactory  for  transplanting  this  tree  is  after  the  soil  has  become 


Fig. 


10. — Scions  that  have  made  a  growth  of  three  seasons  in  an  old  olive  tree  near  San 
Fernando,  Calif.     (Photographed  in  May,  1920.) 


thoroughly  warmed  in  the  spring,  or  during  the  period  from  about 
March  1  to  May  15.  If  the  earth  is  cold,  the  trees  may  fail  to  start 
growth  for  a  considerable  time,  and  some  of  the  weaker  ones  may 
die.  Only  trees  which  have  been  well  grown  and  have  good  root 
systems  should  be  planted.  Good-sized  holes  should  be  made  in  soil 
that  has  been  thoroughly  prepared  to  a  good  depth  and  the  tree 
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l-iG.  11. — Olive  trees  30  years  old  near  San  Fernando,  Calif.,  being  grafted  over  to  an- 
other variety.  The  view  shows  the  trees  during  the  first  season  after  the  grafting 
was  begun.  Another  year,  when  the  scions  have  become  well  established,  the  remaining 
limb  will  be  cut  off  and  grafted.  One  main  limb  is  left  in  order  to  maintain  the  vigor 
of  the  tree  while  the  scions  are  becoming  established.  After  they  are  established  they 
will  maintain  the  tree,  so  that  the  limb  which  now  remains  can  be  safely  cut  oflE  for 
grafting  the  following  year.  (Photograptied  in  May,  1920.) 
67366°— 22 4 
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placed  a  couple  of  inches  deeper  than  it  grew  in  the  nursery.  Well- 
pulverized  moist  earth  should  then  be  filled  in  around  the  roots. 
Olive  roots  dry  out  quickly  when  exposed  to  the  sun  or  wind,  so  it 
is  important  that  they  be  kept  moist  and  covered  until  ready  to  be 
placed  in  the  hole.  As  soon  as  the  trees  are  planted  they  should  be 
well  watered,  and  the  trunks  which  have  been  well  shaded  in  the 
nursery  by  surrounding  trees  will  now  need  artificial  protection  from 
the  sun.    A  heavy  coat  of  whitewash  is  valuable,  but  the  tree  pro- 


FiG.  12. — Recently  grafted  olive  stumps  whitewashed  to  prevent  injury  from  sunburn. 
(Photographed  in  May,  1920.) 

tector   manufactured    for   this   purpose   is   more   satisfactory.      If 
thrifty  tr^s  are  selected  and  the  work  of  planting  well  done,  the 
.^growth  should  start  within  a  short  time. 

DISTANCE  TO  PLANT. 

The  distance  for  planting  olive  trees  varies  considerably  in  differ- 
ent localities  and  with  individual  orchardists,  although  the  common 
distance  is  about  25  feet  each  way.  Where  conditions  are  conducive 
to  a  heavy  wood  growth,  30  or  33  feet,  and  in  extreme  cases  even  40 
feet,  has  proved  to  be  not  too  far,  for  where  the  branch  and  leaf 
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growth  is  very  heavy  miicli  of  the  lower  portion  of  the  tree  is  de- 
prived of  sufficient  liL'lit  if  too  rloso  phintinjr  is  practiced  (firr.  1*^). 


Fig.  lo. — Old  olive  trees  of  the  Mission  variety  which  were  planted  too  close  together. 
As  a  result  the  tops  have  become  very  high,  thus  making  the  harvesting  of  the  fruit 
difficult  and  expensive.     (Photographed  in  May,  1920.) 

Where  olive  trees  are  used  for  windbreaks,  18  to  20  feet  is  a  good 
distance  (fig.  14).  For  borders  or  avenues  (fig.  15),  for  which  pur- 
poses they  are  very  ornamental  and  under  good  culture  are  produe- 
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tive,  the  local  conditions  and  the  effect  desired  must  determine  the 
distance  of  planting. 

Where  too  close  planting  has  been  practiced,  growers  have  in  some 
instances  removed  alternate  trees  with  good  effect,  but  planting  an 
orchard  with  this  end  in  mind  is  not  desirable  (fig.  16).  The  olive 
comes  into  profitable  bearing  rather  late,  especially  on  soils  where 
the  tree  makes  a  heavy  wood  growth,  so  when  planted  at  normal 
distances  one  would  secure  only  a  few  harvests  before  the  trees  would 
have  to  be  removed,  and  those  remaining  would  have  been  crowded 
into  an  unsatisfactory  upright  growth. 

The  transplanting  of  large  olive  trees  removed  from  orchards  in 
order  to  increase  the  distance  between  trees  has  resulted  in  an  excel- 


FlG.  14. 


-A  row  of  unpruned  ollvq  trees  near  Exeter,  Calif.,  which  serve  as  a  windbreak 
and  dust  screen.     (Photographed  in  March,  1920.) 


lent  stand  and  a  satisfactory  growth  of  transplanted  trees  (figs.  17 
and  18).  This  result  has  followed  even  where  the  limbs  and  roots 
of  the  removed  trees  have  been  cut  back  to  short  stumps  (fig.  19). 

INTERPLANTING. 

;  Interplanting  olive  trees  with  deciduous  fruits,  grapes,  and  annual 
crops  is  a  common  practice  while  the  trees  are  young  and  where  the 
soil  is  fertile  and  there  is  an  abundance  of  water  (fig.  20).  Peaches, 
apricots,  and  plums  are  among  the  most  satisfactory  fruit  trees  for 
interplanting,  as  they  come  into  heavy  bearing  early  and  will  with- 
stand heavy  pruning  and  can  therefore  be  retained  for  a  number  of 
years  without  causing  an  unsatisfactory  development  of  the  olive  tree. 
Annual  crops  may  also  be  used,  but  the  planting  of  them  as  well  as 
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'  of  other  fruits  should  l)e  done  witli  caution,  so  as  to  avoid  uniUie  com- 
petition for  soil  moisture  and  plant  food  between  the  olive  trees  and 
the  interplanted  crop.  Interplantin^s  should  therefore  be  used  only 
where  moisture  and  plant  food  are  plentiful,  or,  in  case  of  an  annual 
crop,  where  the  planting  is  restricted  to  narrow  strips  between  the 
olive  rows  (tig.  21). 

CULTIVATION  AND  IRRIGATION. 

In  the  warm  dry  regions,  where  most  olive  plantings  have  been 
made,  cultivation  is  very  necessary  for  the  conservation  of  soil  mois- 


afcui* 
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Fig.  15. — A  roadside  planting  of  olive  trees  of  the  Mission  variety  near  I'hoenix,  Ariz. 
(Photographed  in  April,  1920.) 

ture,  for  maintaining  a  surface  mulch,  and  for  keeping  the  land  free 
from  weeds.  Since  the  soil  in  which  olives  are  grown  is,  for  the 
most  part,  loamy  and  friable,  a  satisfactory  tilth  is  not  difficult  to 
maintain. 

The  system  of  cultivation  generally  followed  in  a  commercial  olive 
orchard  is  to  plow  once  during  the  winter  or  early  spring  and  give 
only  shallow  stirrings  thereafter.  The  plowing  should  be  at  a  mod- 
erate depth  and  finished  a  few  weeks  before  the  blossoms  appear. 
Subsequent  surface  stirrings  should  then  be  given  with  a  cultivator 
or  disk  harrow  in  order  to  maintain  a  soil  mulch  and  destroy  weeds 
which  would  rob  the  trees  of  the  surface  moisture.  In  this  way  the 
subsoil  is  well  protected  against  drying  out  and  the  upper  soil  kept 
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ill  good  mechanical  condition  for  new  feeding  roots,  which  will  grow 
upward  into  it  in  the  early  spring. 

While  a  high  humus  content  is  not  desirable  in  the  olive  orchard, 
a  moderate  supply  is  needed  to  preserve  a  good  physical  condition  of 
the  soil  for  root  growth  and  to  maintain  moisture.  To  secure  this  it 
is  the  common  practice  to  encourage  a  cover  crop  of  wild  vegetation 
during  the  winter  or,  occasionally,  to  sow  in  the  fall  one  of  the 
legumes  commonly  used  for  cover  crops  and  allow  it  to  grow  until 
time  for  plowing  in  the  spring.  It  is  claimed  that  bitter  clover 
(MeUlotufi  indica)  and  common  vetch  {Vicia  sativa)  have  given  the 


Fig.  10. — An  olive  orchard  near  Fontana,  Calif.,  which  was  originally  planted  too  close. 
This  view  shows  the  orchard  five  years  after  alternate  rows  of  trees  had  been  removed 
to  relieve  the  crowded  condition.  The  tree  development  and  the  production  are  now 
good.      (Photogi-aphed  in  May,   1920.) 

best  satisfaction  for  this  purpose.  It  is  important  that  this  crop  be 
not  left  in  the  spring  until  it  has  robbed  the  soil  of  too  much  moisture, 
as  the  period  before  blossoming  is  considered  the  most  critical  so  far 
as  setting  a  good  crop  of  fruit  is  concerned.  On  the  return  of  warm 
days  in  the  spring,  when  evaporation  of  the  soil  moisture  is  consider- 
able, the  combined  effect  of  the  roots  of  the  cover  crop  and  of  the 
olive  trees,  the  roots  of  which  are  inclined  to  be  superficial,  dries  the 
surface  soil  quickly.  This  will  result  in  difficulty  in  plowing,  and  the 
plowed  soil  will  be  left  in  a  rough,  cloddy  condition  if  plowing  is 
delayed. 

The  frequency  with  which  irrigations  are  made  and  the  quantity 
of  water  used  differ,  depending  upon  the  texture  and  depth  of  the  soil 
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and  on  weather  cuiulitioiib.    In  the  well-diiiiiied  sandy  loams,  where 
water  fiUration  if^  <roo<l  and  eonsiderable  water,  as  well  as  plant  food. 


Fig.  it. —  A  lU  year-old  olive  tree  of  tbe  Mission  variety  wliieh  wao  traii&ylaultU  in  liJl2. 
At  that  time  the  tree  was  cut  back  to  the  height  indicated  by  the  stubs  at  the  level  of 
the  man's  hand.  The  tree  as  here  shown  has  grown  for  eight  seasons  since  it  was 
transplanted. 

may  be  lost  by  seepage,  frequent  light  or  moderate  waterings  are 
preferable  to  infrequent  heavy  ones.    The  vigor  of  the  twig  growth 
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of  the  current  season  determines  to  a  large  degree  the  quantity  of 
fruit  which  will  be  produced  the  next  year,  and  a  heavier  and  more 
thrifty  twig  growth  results  where  frequent  waterings  are  given 
rather  than  where  the  soil  is  soaked  and  later  permitted  to  dry  out. 
In  the  moderately  deep  and  fairly  well  drained  soils,  where  by  far 
the  most  olive  orchards  are  found,  every  30  days  is  considered  by 
many  successful  orchardists  to  be  sufficient,  but  by  some  every  three 
weeks  is  thought  not  too  frequent  for  the  economical  watering  of 
bearing  olive  orchards.  Where  water  is  scarce  and  applications  can 
not  be  made  at  regular  intervals  it  will  be  best  (where  possible  to  do 
so)  to  irrigate  two  or  three  weeks  before  the  blossoms  appear,  again 


Fig.  18. — An  olive  orchard  of  the  Mission  variety  near  Strathmore,  Calif.     The  trees  were 
transplanted  in  1912  and  are  now  20  years  old.     (Photographed  in  March,  1920.) 

when  the  fruit  is  one-third  to  one-half  grown,  and  again  when  it  is 
nearly  full  grown,  or  during  the  first  part  of  September.  At  least, 
the  first  and  last  of  these  irrigations  should  not  be  neglected,  as  they 
are  considered  to  be  most  critical  periods  with  respect  to  both  the 
current  crop  and  the  development  of  the  tree  for  the  following  one. 
When  fall  and  early  winter  rains  are  light,  an  irrigation  should  be 
given  during  this  period,  as  the  olive  is  an  evergreen  and  therefore 
functions  throughout  the  year.  As  evaporation  is  slow  during  the 
winter,  one  early  irrigation  will  usually  be  sufficient  for  an  entire  dry 
winter  if  the  soil  is  in  good  tilth. 

As  with  other  fruits,  care  must  be  taken  that  water  drains  out  of 
the  lower  soil  strata  and  also  from  all  low  areas;  otherwise  seepage 
water  will  collect  in  such  places  and  cause  serious  injury  to  the  roots. 


Olive  Growing  in  the  Southwestern  States. 


29 


It  is  advisable,  however,  to  leave  implanted  the  depressions  where 
water  and  air  drainage  are  faulty. 

Irrigations  that  are  too  frequent  or  too  heavy  often  prove  detri- 
mental where  soils  are  underlain  with  hardpan  or  a  stratum  of  poorly 
drained  material  which  prevents  the  downward  movement  of  water, 


-\ 


Fig.   19. — An  old  stump  of  a  Mission  olive  tree  near  Oroville,   Calif.,   showing  sprouts 
grown  during  three  years  since  it  was  transplanted.     (Photographed  in  April,  1920.) 

as  olive  roots  are  sensitive  to  excessive  moisture.  Thorough  cultiva- 
tion to  maintain  a  surface  soil  mulch  for  the  purpose  of  conserving 
moisture  and  the  infrequent  and  light  irrigations  should  prove  profit- 
able on  such  land. 

Olives  are.  as  a  rule,  planted  on  friable  soils  where  irrigation  water 
moves  downward  rather  rapidly  and  the  feeding  roots  of  the  trees 
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are  inclined  to  be  near  the  surface;  hence,  the  use  of  a  number  of 
irrigation  ditches  between  the  rows,  through  which  the  water  may  be 
passed  and  the  entire  surface  soil  wet  within  a  short  time,  is  generally 
more  satisfactory  than  where  fewer  ditches  necessitate  many  hours 
for  the  percolation  of  the  water  through  the  soil  (fig.  22).  The  use 
of  only  one  or  two  ditches  to  the  row  often  results  in  leaving  broad 
areas  with  insufficient  moisture  between  the  rows,  causing  an  excess 
of  water  to  collect  in  low  places  and  in  subsoils  which  are  naturally 
retentive  of  moisture. 
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KiG.  20. — A  five-year-old  olive  orchard  of  the  Manzanillo  variety  inteiplanted  with  Sul- 
tanina  {Thompson  Seedless)  grapevines  near  Phoenix,  Ariz.  (Photographed  April 
30,  1920.) 

FERTILIZATION. 

Most  soils  on  which  olives  have  been  planted  in  the  region  under 
consideration  are  thought  by  many  to  be  sufficiently  supplied  with 
plant  food  for  satisfactory  olive  production.  Among  olive  growers, 
however,  there  is  a  general  belief  that  fertilizers  are  needed,  and  the 
few  who  have  consistently  applied  them  over  a  term  of  years  claim 
to  have  been  well  repaid  with  increased  crops.  The  elements  most 
needed,  the  quantity  required,  the  time  of  application,  etc.,  are,  how- 
ever, unsettled  questions,  as  systematic  tests  to  determine  the  need  for 
the  elements  commonly  used  in  fertilization  have  never  been  carried 
on  or  even  undertaken  in  olive  orchards  in  this  country.  Such  tests 
would  be  of  great  value  to  the  olive  industry. 

PRUNING. 

The  objects  to  be  kept  in  mind  in  pruning  the  young  trees  are  (1) 
to  establish  the  form  of  tree  which  can  be  most  conveniently  culti- 
vated; (2)  to  provide  for  a  broad,  low  bearing  surface  from  which 
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fruit  can  be  economically  harvested;  (3)  to  favor  new  growth  on 
all  parts  of  the  tree  and  admit  li«rht  for  its  development;  (4)  to  re- 
move interfering  or  cross  branches;  and  (5)  to  maintain  shade  for 
tlie  pn)tection  of  the  large  limbs  against  sunburn.  Although  the 
growing  of  many  varieties  on  a  large  number  of  soil  types  and  over 
a  broad  range  of  climatic  conditions  has  resulted  in  considerable 
«livergence  of  opinion  as  to  the  most  profitable  methods  to  follow  in 
pruning,  pruners  should  keep  the  above  ideals  befoi*e  them  and  let  the 
severity  of  the  pruning  be  detennined  bV  tlie  needs  of  the  individual 
tree. 

Before  the  nursery  tree  is  set  in  tlie  orchard  it  should  be  headed 
back  severely,  leaving  but  3  or  4  inches  of  each  of  the  main  branches. 
It  is  well  also  to  remove  at  this  time  all  branches  which  will  not  be 
required  for  forming  a  desirably  shaped  tree.     For  the  branches 


JTlG.  21. 


-A  catch  crop-  iu  a  young  olive  orchard  of  the  Mission  variety  near  Lindsay, 
Calif.      (Photographed  in  August,  1920.) 


which  are  to  form  the  top  of  the  tree  only  strong  upright  ones  should 
be  selected,  and  these  should  be  spaced  a  few  inches  apart  along  the 
trunk-  of  the  tree  and  distributed  at  distances  as  nearly  equal  as  pos- 
sible around  it.  When  the  tree  as  planted  consists  of  a  single  stem 
it  should  be  cut  back  to  the  point  where  one  wishes  the  main  branches 
to  develop,  which  with  most  growers  is  20  to  24  inches  above  the 
ground.  Branching  in  many  orchards  has  been  encouraged  at  but 
a  few  inches  above  the  crown,  but  this  is  not  considered  wise,  as  culti- 
vation is  made  more  difficult  thereby.  Before  planting,  the  roots 
should  also  be  shortened  to  a  length  permitting  them  to  be  placed  in 
the  hole  without  bending  or  twisting,  and  roots  injured  in  digging 
should  be  removed  at  the  point  of  injury.     This  will  be  about  all  the 
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pruning  necessary  if  the  four  or  five  main  limbs  branch  as  desired 
during  the  next  few  seasons,  but  in  places  where  the  upright  growth 
of  these  limbs  is  very  vigorous  and  they  branch  but  little,  they  should 
be  cut  back  during  each  of  the  next  two  or  three  winters  to  the  point 
desired  for  the  next  branching. 

For  the  method  of  pruning  to  be  followed  in  succeeding  seasons 
much  will  depend  upon  local  conditions.  On  light  or  shallow  soils, 
where  wood  growth  is  slow,  little,  if  any,  heading  back  would  b^ 
done ;  severe  cutting  back  f^^ill  usually  result  in  seriously  stunting 
the  growth  of  the  tree.  Pruning  under  these  conditions  should 
consist  for  the  most  part  in  the  removal  of  interfering  branches  and 
in  thinning  out  where  small  branches  are  too  numerous  to  permit  a 


Fig.  22. — A  7-year-old  olive  oichard  of  the  Mission  variety,  near  I'lioeiiix,  Ariz.,  showing 
good  growth  ;  also  showing  the  main  irrigation  ditch  and  the  head  ditch,  with  small 
outlets  for  the  water  into  the  orchard  rows.      (Photographed  in  April,  1920.) 

thrifty  development  of  new  growth.  This  method  will  apply  more 
especially  to  varieties  which  are  naturally  inclined  to  be  low  and 
spreading  in  their  habits  of  growth. 

In  very  fertile  soil  where  the  central  or  main  branches  make  an 
excessive  upright  growth  and  are  not  inclined  to  form  strong  satis- 
factorily spaced  lateral  branches,  the  cutting  back  of  these  central 
branches  each  winter  for  a  few  years,  to  induce  the  growth  of  a 
greater  number  of  framework  branches,  is  desirable.  In  a  few  locali- 
ties the  conditions  for  wood  growth  are  so  favorable  that  the  upright 
growth  of  a  few  main  branches,  which  develop  where  little  or  no 
pruning  is  practiced  after  the  first  year,  continues  year  after  year 
at  the  expense  of  the  lower  lateral  branches  until  within  a  few  years 
the  main  portion  of  the  crop  must  be  harvested  from  tall  ladders 
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and  at  an  excessive  cost.  Also,  the  shadin<r  of  the  interior  part  of 
the  tree  prevents  growth  there  and  leaves  the  main  body  but  barren 
poles.  The  developing  of  a  broad,  low  fruit-bearing  surface  by 
severely  cutting  back  the  rank  interior  branches  for  two,  three,  or 
four  successive  winters,  to  induce  branching,  has  resulted  success- 
fully, although  the  trees  have  probably  been  delayed  in  coming  into 
bearing. 

Conditions  are  such  tliat  in  by  far  the  greater  number  of  olive 
orchards  the  growth  of  the  tree  will  came  well  between  these  two 
extremes  of  too  little  and  of  excessive  upright  growth,  and  each 
grower  must  decide  as  to  the  severity  and  regularity  of  pruning 
necessary  to  develop  a  strong,  broad  tree  frame  and  maintain  the 
other  conditions  already  mentioned. 

Where  the  growth  of  the  young  tree  is  so  slow  that  no  pruning 
is  necessary  to  secure  the  open  top  and  spreading  shape,  the  crop 
will  usually  be  ten)  light  to  be  profitable,  and  orchard  management 
along  lines  of  cultivation,  fertilization,  irrigation,  or  drainage  should 
l)e  employed  or  adjusted  to  induce  a  more  vigorous  growth. 

In  all  pruning  of  the  bearing  tree  it  must  be  remembered  that 
the  fruit  is  borne  on  the  previous  year's  growth  only,  and  the  crop 
will  l)e  unsatisfactory  if  this  wood  does  not  make  a  thrifty,  vigorous 
development.  When  no  thinning  out  of  small  twigs  has  been  prac- 
ticed, thick  brushes  of  slender  drooping  growth  with  but  a  very  few 
inches  of  new  wood  often  result.  These  masses  should  be  thinned 
out  to  admit  light  to  the  remaining  wood.  This  is  more  especially 
true  where  the  tree  is  making  poor  or  only  fair  growth.  Where, 
owing  to  exceptionally  favorable  natural  conditions  or  extra  care, 
the  trees  are  very  thrifty  and  vigorous  and  are  making  considerable 
annual  growth,  the  small  branches  do  not  droop  to  a  very  objection- 
able extent,  the  smallest,  weakest  twigs  are  crowded  out,  and  little, 
if  any,  thinning  is  necessary. 

The  olive  tree  is  naturally  very  long  lived  and  reaches  a  large  size, 
and  its  period  of  profitable  production  should  continue  over  many 
years.  Therefore,  the  foundation  branches  should  be  so  developed 
and  the  tree  tops  so  kept  within  bounds  by  regular  thinning  that 
heavy  crops  may  be  borne  and  economically  harvested. 

Of  the  two  principal  varieties,  the  Mission  and  the  Manzanillo, 
the  former  is  much  more  inclined  to  make  a  tall,  slender  growth ;  it 
therefore  requires  considerably  more  attention  at  pruning  time  than 
the  latter. 

Trees  in  many  orchards  where  conditions  for  wood  growth  are 
favorable  have  reached  a  height  where  the  harvesting  of  the  fruit 
is  so  expensive  that  the  orchard  can  not  be  maintained  at  a  satis- 
factory profit,  and  heavy  cutting  back  of  the  tree  tops  has  been  prac- 
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ticed  to  establish  the  bearing  surface  nearer  the  ground.  Such  prun- 
ing should  be  done  with  caution,  as  the  production  of  the  trees  will 
be  held  back  a  few  years  by  this  practice.  When  the  top  branches  are 
severely  and  uniformly  cut  back  a  very  rapid  upright  growth  of  new 
branches  will  follow,  and  usually  at  the  expense  of  fruit  production. 
By  removing  some  of  the  large  branches  and  cutting  others  back  to 
laterals,  but  not  too  severely,  a  more  moderate  growth  of  new  wood 
is  encouraged.  This  also  develops  the  low  branches  by  admitting 
light  and  secures  a  larger  bearing  surface.  The  latter  practice  is 
generally  looked  upon  as  the  more  satisfactory  method  of  the  two. 
The  reheading  of  large,  thrifty  trees  should  in  all  cases  be  followed 
by  the  frequent  thinning  of  some  of  the  vigorous  upright-growing 
branches  which  follow  the  pruning  and  by  the  shortening  of  others, 
to  keep  the  new  head  within  bounds. 

The  open-headed  tree,  often  termed  goblet  or  vase  shaped,  is  the 
form  favored  by  some  growers.  This  form  is  secured  by  cutting  out 
all  central  branches  after  the  main  limbs  have  become  well  estab- 
lished and  allowing  a  heavy  growth  of  lateral  branches  to  develop 
on  the  main  branches,  which  grow  from  the  tree  trunk  at  an  angle, 
but  not  permitting  them  to  fill  the  center  of  the  tree.  While  the 
yield  of  such  trees  will  probably  not  be  as  heavy  under  all  condi- 
tions as  if  some  of  the  central  branches  were  allowed  to  remain,  the 
loss  from  the  injury  caused  by  the  black  scale  will  be  far  less,  owing 
to  the  admission  of  an  abundance  of  noonday  sunshine.  In  sections 
where  this  insect  is  troublesome  this  method  of  pruning  is  often 
practiced  advantageously. 

PROTECTION  OF  LARGE  LIMBS  FROM  THE  SUN. 

Where  large  branches  are  removed  in  pruning  or  cut  back  for  top 
grafting,  thereby  exposing  the  bark  of  the  remaining  large  branches 
to  the  sun,  such  exposed  places  should  be  immediately  covered  with 
a  coat  of  whitewash  to  prevent  sunburn.  The  new  growth  which 
will  appear  all  along  the  branches  within  a  short  time  will  soon  fur- 
nish sufficient  shelter  from  the  sun. 

EXPERIMENTS  IN  PRUNING  NEEDED. 

There  is  an  urgent  need  for  systematic  experimental  work  in  the 
pruning  of  olive  trees.  Such  work  has  not  as  yet  been  carried  on 
in  this  country,  although  there  is  no  subject  connected  with  olive 
production  about  which  the  grower  is  more  keenly  interested. 

HARVESTING  THE  FRUIT. 

As  a  rule,  the  ripening  season  extends  from  two  or  three  to  several 
weeks,  depending  for  the  most  part  upon  the  size  of  the  crop,  but 
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also  upon  the  locality  and  the  variety.  Where  the  crop  is  light  it 
may  sometimes  be  harvested  all  at  one  time.  In  the  foothill  sections 
of  the  warm  interior  valleys  of  northern  California  some  fruit  of 
the  early-ripening  varieties  is  sometimes  ready  for  harvest  early  in 
October;  but  in  some  sections  near  the  coast,  where  it  is  cool  and 
often  cloudy  during  the  summer  months,  the  picking  season  is  often 
not  over  until  some  time  in  February.  Three  or  four  pickings  are 
usually  necessary  where  the  crop  is  heavy,  especially  if  the  orchard 
lies  within  the  range  of  the  cool  sea  breezes,  where  ripening  of  the 
fruit  progresses  slowly. 

As  it  is  preferable  from  the  standpoint  of  the  processor  to  gather 
all  the  fruit  at  the  same  stage  of  maturity,  as  there  is  usually  fear 
of  the  fruit  being  injured  by  freezing,  and  also  as  the  orchardist 
wishes  to  keep  his  laborers  employed  after  the  harvest  opens,  har- 
vests are  made  whenever  there  is  sufficient  fruit  to  justify  them. 
Where  a  number  of  pickings  are  necessary,  the  harvest  becomes  very 
expensive,  as  the  fruit  ripens  unevenly  on  all  parts  of  the  tree  and 
the  entire  tree  must  be  gone  over  at  each  picking,  and  except  where 
trees  are  small  much  of  the  fruit  must  be  gathered  from  ladders. 

To  obtain  a  uniformly  good  quality  of  ripe  pickles,  well-matured 
fruit  is  necessary.  The  most  practical  guide  for  the  picker  is  the 
color  of  the  fruit.  Some  canners  of  ripe  olives,  whose  product  is 
looked  upon  by  many  as  the  standard  of  excellence,  insist  upon  hav- 
ing only  deeply  colored  fruit  for  processing.  However,  as  the  fruit 
on  the  lower,  shaded  portions  of  the  tree  does  not  color  as  rapidly  as 
it  does  over  the  outside  branches,  no  color  standard  for  picking  can 
be  strictly  adhered  to,  and  the  picker  must  be  guided  also  by  experi- 
ence. With  modern  methods  of  pickling  olives  the  dark  color  may  be 
developed  even  if  the  fruit  is  immature,  but  immaturity  is  always 
betrayed  by  the  quality  of  the  product,  as  the  meat,  instead  of  sepa- 
rating easily  from  the  pit  and  being  smooth  and  of  a  rich  flavor,  is 
hard  and  brittle,  adheres  to  the  pit,  and  is  lacking  in  richness.  While 
immature  fruit  is  not  satisfactory  for  making  ripe  pickles,  overripe 
fruit  is  also  unsuited  for  this  purpose,  as  it  is  soft  and  becomes 
bruised  during  picking  and  processing. 

Some  large- fruited  varieties  become  very  tender  upon  ripening  and 
must  be  harvested  before  they  are  fully  ripe,  to  avoid  serious  loss  by 
bruising  during  picking  and  processing.  They  are  not  allowed  to 
remain  on  the  tree  after  the  first  blush  of  reddish  color  appears. 

A  maturity  standard  based  on  the  oil  content  has  been  suggested 
as  follows: 

A  minimum  oil  content  of  17  per  cent  in  the  flesh  is  offered  as  a  tentative 
standard  of  maturity  for  Mission  olives  and  other  common  varieties  except  the 
Manzanillo,  Ascolano,  and  Sevillano.  A  minimum  oil  content  of  15  per  cent  is 
recommended  as  a  tentative  standard  for  Manzanillo  olives.    No  standards  for 
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maturity  are  recommended  for  the  large-fruited  olives,  Ascolano  and  Sevillano, 
which  must  be  gathered  when  relatively  immature.  These  olives,  however, 
should  not  be  sold  under  the  designation  "  ripe." 

Because  of  the  great  variations  noted  in  the  composition  of  olives  of  the  same 
variety  grown  In  different  localities,  it  probably  will  never  be  practicable  to  set 
definite  and  hard-fixed  minima  for  oil  in  mature  olives,  and  the  proposed  stand- 
ards must  be  applied  with  caution.'' 

For  making  ripe  pickles,  careful  handling  of  the  fruit  during: 
harvest  has  been  recognized  for  many  years  as  of  first  importance. 
Badly  bruised  or  punctured  fruit  can  not  be  used  for  pickles  and 
must  be  utilized  for  oil.  The  fruit  is  therefore  gathered  by  hand 
and  placed  carefully  in  picking  baskets  or  buckets  and  transferred 
to  lug  boxes  for  hauling  to  the  pickling  plant.  Further  to  insure 
against  bruises,  some  packers  place  some  water  in  the  picking  buck- 
ets to  serve  as  a  cushion  for  the  falling  fruit.  Stripping  fruit  from 
the  branches  with  rakes  and  allowing  it  to  fall  on  canvas  spread 
under  the  tree  is  practiced  occasionally  by  a  few,  but  a  low  per- 
centage of  first-class  products  is  expected  from  such  methods. 

While  somewhat  less  care  is  taken  in  harvesting  fruit  which  is  to 
be  utilized  for  oil  making,  it  is  recognized  that  only  sound,  well-ma- 
tured fruit  will  render  first-quality  oil. 

For  making  green  pickles,  which  is  a  minor  industry  in  this  coun- 
try, large  fruits  only  are  used,  and  these  are  gathered  as  soon  as  they 
are  full  sized  or  when  a  light-yellow  color  indicating  approaching 
maturity  appears,  but  before  the  pink  blush  develops  in  the  skin. 

When  the  processing  plant  may  be  reached  in  a  day  or  so  after 
picking,  the  fruit  is  shipped  in  lug  boxes,  but  when  several  days  are 
required  for  transportation,  barrels  are  used  and  the  fruit  covered 
with  salt  water  to  prevent  bruising  and  spoiling  in  transit. 

GRADING  AND  PROCESSING  THE  FRUIT. 

When  the  fruit  reaches  the  pickling  plant  it  is  first  run  through  a 
sizing  machine  and  separated  into  different  sizes.  During  the  pick- 
ling process  each  size  is  treated  separately,  as  olives  of  uniform  size 
can  be  pickled  more  uniformly  than  fruits  of  different  sizes  handled 
together,  and  the  pickles  are  more  attractive  when  sized.  Fruit  of 
different  varieties  is  kept  separate  throughout  the  pickling  process. 
This  is  necessary,  not  only  for  marketing  but  also  because  the  fruit 
of  different  varieties  is  different  in  texture  and  quality. 

Canners  of  olives  do  not  have  a  uniform  size  standard  into  which 
they  grade  their  fruit,  although  it  appears  that  this  would  be  very 
desirable.  The  difference  in  size  between  grades  with  most  packers 
is  one-eighth  of  an  inch  in  the  narrowest  diameter  of  the  fruit.    AH 

5  Hilts,  R.  W.,  and  Hollingshead,  R.  S.  A  chemical  study  of  the  ripening  and  pickling 
of  California  olives.     U.  S.  Dept.  Agr.  Bui.  803,  p.  24,  1920. 
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small  fruit,  which  is  usually  considered  to  be  that  below  nine- 
sixteenths  of  an  inch  in  diameter,  is  utilized  for  oil,  and  the  fruit 
above  that  size  is  graded  into  a  number  of  sizes.  Many  types  of 
machines  devised  for  sizing  olives  are  in  use.  Some  have  screens 
adapted  for  separating  the  fruit  of  different  sizes;  others  have 
rollers  spaced  at  the  desired  distances,  over  which  the  fruit  is  passed, 
while  another  type  has  diverging  rollers,  but  all  adjustable  for 
delivering  the  fruit  sized  according  to  the  required  diameter. 
Handling  the  fruit  in  this  operation  must  be  carefully  done,  and  the 
sizing  machine,  whatever  the  type,  must  be  adjusted  to  prevent 
bniisinir  the  fniit. 


Fig.   23. — An   olive  pickling  room,   showing   concrete  processing   vats. 

P>om  the  sizer  the  fruit  is  conveyed  to  vats,  where  the  pickling 
process  starts.  Wooden  or  concrete  vats  of  many  sizes  are  in  use, 
although  in  the  newer  plants  concrete  vats  are  used  almost  exclu- 
sively (fig.  23).  These  vats  are  about  3  feet  wide,  2  feet  deep,  and 
8  to  9  feet  long,  a  convenient  size  in  which  to  give  the  fruit  uniform 
treatment  and  to  handle  it  easily  with  the  least  injury.  Here  the 
bitterness  which  is  in  the  fruit  when  it  comes  from  the  tree  is 
destroyed  by  soaking  in  a  lye  solution,  and  after  the  olives  have  been 
darkened  by  aeration  and  the  lye  removed  by  washing  in  fresh  water 
the  fruit  is  soaked  for  a  few  days  in  salt  water.  It  is  then  removed 
from  the  vats,  graded  as  to  color,  and  canned  with  salt  water  after 
the  bruised  fruit  is  removed.  The  cans  are  now  heated  in  a  water 
bath  or  in  retorts  under  pressure  at  a  temperature  somewhat  above 
that  of  boiling  water. 
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The  California  State  Board  of  Health  has  recently  decided  to 
require  that  all  ripe  olives,  before  being  offered  for  sale  in  that 
State,  be  held  at  a  temperature  of  240°  F.  for  40  minutes  to  avoid 
all  possibility  of  bacterial  contamination.  ; 

Some  variation  of  the  above  method,  which  has  been  in  use  since- 
the  pickling  of  ripe  olives  was  first  practiced  in  California,  is  em- 
ployed by  most  olive  canners.  Though  the  details  of  the  method,  as 
outlined,  are  not  carried  out  in  the  same  way  in  all  plants  and  though 
some  claim  secret  variations  or  additions  to  the  customary  treat- 
ment, the  fundamental  principles  of  the  commercial  method  are 


well  known. 


Fig.   24. — Olives  curing  in  salt  in   concrete   vats. 

Ripe  olives  are  cured  also  by  soaking  them  in  strong  brine  or 
mixing  them  with  partially  ground  rock  salt — processes  in  which 
no  lye  is  used  (fig.  24).  In  very  recent  years  a  considerable  quantity 
of  olives  has  been  treated  in  this  way  in  California.  For  these 
processes  only  very  well  ripened  fruit  is  used,  and  from  four  to  six 
weeks  are  usually  required  to  render  the  fruit  palatable.  The  prod- 
uct, which  is  somewhat  shriveled  in  appearance  and  acrid  in  taste, 
is  prized  by  peoples  from  the  Mediterranean  countries.  It  has  not 
been  adopted  to  any  extent  as  a  food  by  Americans. 

Olives  intended  for  green  pickles  must  be  taken  from  the  tree 
earlier  than  those  for  ripe  pickles  and  must  not  be  aerated  during 
the  pickling  process,  as  this  would  result  in  darkening  the  color  of 
the  fruit.  Aside  from  these  variations  and  a  fermentation  process 
to  which  the  fruit  is  subjected  to  develop  the  flavor  characteristic 
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of  green  pickles,  the  method  for  makin*::  the  <j:reen  pickles  is  not 
different,  except  in  a  few  respects,  from  that  for  making  ripe  pickles. 
Those  interested  in  the  details  of  olive  pickling  and  oil  making 
may  obtain  informa- 
tion on  the  subject 
from  Bulletin  No. 
.s();i  of  the  United 
States  Department 
of  Agriculture,  en- 
titled "A  Chemical 
Study  of  the  Ripen- 
ing and  Pickling  of 
California  Olives." 

INSECTS  AND 
DISEASES. 

Insect  pests  and 
diseases  which  cause* 
serious  loss  in  com- 
mercial olive  or- 
chards in  the  United 
States  are  few  in 
comparison  with 
those  which  attack 
most  other  cultivated 
fruits.  Among  the 
insects  that  attack 
the  olive  tree  in  this 
countrj^  the  black 
scale  is  the  only  one 
of  importance,  and 
among  the  diseases 
the  olive  knot  is  the  most  destructive,  although  others  of  minor 
importance  are  more  or  less  common. 

INSECTS. 

Saissetia  oleae  Bern.,  or  the  black  scale,  as  it  is  commonly  known 
in  olive-growing  regions  of  the  southwestern  United  States,  causes 
greater  destruction  to  the  olive  in  this  country  than  any  other  insect 
and  is  responsible  for  seriously  curtailing  the  output  of  fruit  in  some 
localities.  It  does  not  confine  its  attacks  to  the  olive,  but  feeds  on 
a  great  number  of  both  deciduous  and  evergreen  plants  which  are 
widely  distributed,  making  it  exceedingly  difficult  to  eradicate,  and 


Fig.   25. 


-Branches  of  the  Nevadillo  olive  showing  olive 
knots.     (Photographed  in  June,  1920.) 
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it  must  therefore  be  considered  when  olive  plantings  are  contem- 
plated.    Fortunately,  it  does  not  thrive  in  sections  where  the  sum- 
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Fig.  26. — A  thrifty  olive  tree  for  comparison  with  tlie  one  affected  with  die-back  shown 
in  figure  27.     (Photographed  April  3,  1920.) 

mers  are  hot  and  dry,  such  as  is  the  case  in  practically  all  of  the 
olive-growing  sections  which  are  not  cooled  and  moistened  by  sea 
breezes,  and  in  such  places  spraying  is  seldom  necessary  for  its  con- 
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trol.  In  the  damper  regions  along  the  coast,  however,  the  black  scale 
and  the  black  smut  which  accompanies  it  cause  serious  loss  where 
preventive  measures  are  not  used. 


-^ 


Fig.  27. — A  4-year-old  olive  tree  aCfected  with  die-back.     Compare  this  with  the  thrifty 
tree  shown  in  figure  26.     (Photographed  April  3,  1920.) 

DISEASES. 
KNOT   (BACTERIUM   SAVASTANOI). 

The  disease  which  has  caused  the  most  serious  loss  in  olive 
orchards  is  the  olive  knot  (fig.  25),  which  is  produced  by  a  bacterium 
(Bacterium  savastanoi) .  This  bacterium  attacks  all  parts  of  the 
tree,  including  the  leaf  and  fruit  stems,  but  is  most  harmful  on 
small  growing  twigs  and  young  vigorous  trees.     Its  destructiveness 
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is  most  marked  in  localities  where  it  is  warm  and  moist  and  condi- 
tions are  favorable  for  a  rapid  tree  growth.  The  best  preventive 
measure  known  is  cutting  out  the  infected  portions  and  disinfecting 
the  resulting  cuts,  much  as  is  done  in  pear-blight.  As  the  bacteria 
come  from  the  knots  and  are  carried  to  other  parts  of  the  tree  in 
wet  weather  only,  their  spread  may  be  best  prevented  by  pruning 
out  infected  branches  before  the  winter  rains  occur. 

The  variety  most  seriously  damaged  by  this  disease  is  the  Manza- 
nillo,  although  the  knot  is  common  on  a  number  of  the  small- fruited 
varieties  grown  for  their  oil.    It  is  not,  as  a  rule,  a  serious  menace 


Fig.  28. — Olive  twigs  afifected  with  die-back  (at  tlie  left).     The  branch  at  the  right  is  in 
a  normal  healthy  condition. 

to  the  Mission,  Ascolano,  Sevillano,  and  other  large- fruited  varie- 
ties, the  Mission  being  almost  immune  to  it. 

DIE-BACK.  OR  EXANTHEMA.' 

The  die-back  of  olive  trees,  which  has  recently  come  into  more  or 
less  prominence  in  a  number  of  localities,  causes  the  dying  back  of 
the  twigs  and  branches.  The  growing  tips  of  leading  branches 
usually  die  first,  and  new  growth  starts  from  nodes  below,  and  these, 
in  turn,  become  stunted  and  die  (figs.  26  to  28).  Affected  trees  fail 
to  bear  fruit,  and  loss  of  a  large  portion  of  the  tree,  if  not  the  entire 


«  Home,  W.  T.     Diseases  of  the  olive.     In  Pac.  Rural  Press,  v.  88,  no.  3,  p.  54. 
Some  diseases  of  the  olive  In  California.    In  Olive  Jour.,  v.  1,  no.  9,  p.  4,  1917. 
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tree,  follows  within  a  few  years.  The  trouble  is  most  common 
where  subsoil  drainage  is  faulty.  Blasting,  subsoiling,  or  other- 
wise opening  the  subsoil  to  permit  a  free  circulation  of  moisture 
and  air  through  it  is  thought  to  be  the  most  practicable  remedy. 

DRY-ROT.' 

Attacks  of  dry-rot  result  in  tlie  shriveling  and  browning  of  spots 
in  tlie  flesh  of  the  fruit,  and  in  some  seasons  it  causes  considerable 
trouble.  The  diseased  spots  take  lye  during  the  pickling  process 
more  readily  than  the  surrounding  healthy  tissue,  and  great  care  must 
be  taken  during  processing  if  the  affected  fruit  is  to  be  used  for  ripe 
pickle& 

Olive  growers  should  be  constantly  on  the  lookout  for  destructive 
insect  pests  and  diseases  which  cause  preventable  loss  either  to  the 
tree  or  fruit  Both  insect  and  ilisease  problems  should  be  referred 
without  delay  to  eitlier  a  State  agricultural  experiment  station  or  to 
the  United  States  Department  of  Agriculture  for  advice.  The  timely 
use  of  preventive  or  control  measures  may  prevent  serious  loss. 
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/^REEN  MANURING  means  turning  under  suit- 


able crops  to  enrich  the  soil.     Such  crops  may 


be  turned  under  green  or  when  ripe. 

Green  manuring  adds  organic  matter  and,  directly 
or  indirectly,  nitrogen  to  the  soil. 

Leguminous  crops  are  most  desirable  for  green 
manuring,  since  they  add  to  the  soil  nitrogen  gath- 
ered from  the  air  in  addition  to  the  organic  matter 
which  they  carry. 

Resides  the  nitrogen  in  the  legumes  turned  under, 
an  additional  supply  of  nitrogen  is  fixed  in  the  soil 
by  the  action  of  bacteria,  using  the  carbon  in  the 
organic  matter  as  a  source  of  energy. 

Turning  under  an  entire  crop  is  advised  only 
when  the  soil  is  poor  and  for  the  purpose  of  starting 
a  rotation. 

Turning  under  catch  crops  or  winter-grown  green 
crops  is  an  economical  and  successful  method  of 
supplying  nitrogen. 


Contribution  from  the  Bureau  of  Plant  Industry 

WM.  A.  TAYLOR.  Chief 

Washington,  D.  C.  April,  1922 


GREEN  MANURING. 


PiPEB,  Affrostoloffist  in  Charge,  and  A.  J.  Pietebs,  Agronomist,  Clover 
Investigations,  Office  of  Forage-Crop  Investigations. 


CONTENTS. 


Page. 

...ii   of  "  Krt^'u  manurlnK  " 3 

Is  of  jir»'*'n  manuring 4 

crn    supply 6 

osition  of  K^f^'n-manure  crops-  15 
<l  Kreen  cropH  lie  turned  under, 

i.  or  sold? 15 

t  of  a  green-inanure  crop  on  the 

rid  of  a  subeequont  crop 18 

^oisturo  and  a  green-manure  crop.  20 
rt    of   a    green-manure   crop    on 

>U   acidity 21 

lising  the  green-manure  crop.-  21 


Page. 

Cover    crops ,  22 

T>'pea  of  green-manure  crops 25 

R(>gionaI    distribution    of    green-ma- 
nure crops 27 

Crops  to  follow  green  manures 27 

When    to  use  green  -manures 28 

VNTien    and    liow    to    turn    under    a 

green-manure  crop 29 

The  choice  of  a  green-manure  crop 32 

The     principal     leguminous     green- 
manure    crops 33 

Nonleguminous  green-manure  crops.  43 


DEFINITION  OF  "  GREEN  MANURING." 

IREEN  MANURING  "  means  the  turning  under  of  green  plants 

for  the  enricliment  of  the  soil  (see  title-page) .    Taken  broadly, 

would  mean  the  turning  under  of  weeds  or  the  aftermath  of  a  grass 

clover  crop,  as  well  as  a  crop  especially  grown  for  turning  under. 

imonly,  however,  the  term  is  used  in  a  narrower  sense  and  is 

^plied  to  the  turning  under  of  a  green  crop  grown  especially  for 

purpose;  or  if  not  grown  especially,  at  least  used  in  that  way 

ther  than  put  to  some  other  possible  use,  as  when  the  second  crop 

clover  is  turned  under  instead  of  being  cut  for  hay  or  for  seed. 

ith  perhaps  minor  modification,  the  same  processes  are  involved 

the  same  results  are  attained  whether  the  plant  material  is 

led  under  dry  or  green. 

>ver  crops  frequently  serve  also  as  green-manure  crops.     How- 
',  when  a  cowpea  cover  crop  is  allowed  to  remain  until  spring  and 
dead  vines  are  then  worked  into  the  soil,  this  operation  can 
?ely  be  spoken  of  as  green  manuring,  but  is  more  nearly  like 
ling  under  crop  residues. 
"  Green  manuring."  therefore,  as  used  in  this  bulletin  means  the 
turning  under  of  any  crop,  while  green  or  soon  after  ripening,  for 
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the  purpose  of  soil  improvement.  While  the  turning  under  of  crop 
residues  serv-es  to  incorporate  organic  matter  with  the  soil  in  the 
same  way  that  green  manuring  does,  economically  the  practice  is  very 
different.  In  green  manuring,  crops  are  turned  under  that  might 
l]ave  been  used  for  other  purposes,  while  crop  residues  are  commonly 
waste  materials. 

Green  manuring  is  one  of  the  oldest  methods  used  to  maintain  or 
to  increase  the  productivity  of  the  soil.  Green-manure  crops  were 
employed  by  the  ancients,  the  Romans  using  lupines,  which  were 
sown  in  September  and  turned  under  in  May  for  the  benefit  of  the 
following  crop.  In  Germany  the  use  of  lupines  began  in  the  middle 
of  the  nineteenth  century  and  has  proved  an  important  factor  in  re- 
claiming the  sandy  lands  of  parts  of  Prussia. 

In  England  both  legumes  and  various  crucif  ers  are  commonly  used ; 
in  India  and  Japan  the  farmers  gather  green  plants  of  many  kinds, 
sometimes  even  cutting  twigs  from  the  trees  and  carrying  this  mate- 
rial to  their  rice  fields ;  in  China  green  plant  material  is  usually  com- 
posted and  then  used,  but  it  is  also  sometimes  turned  under  in  place. 

In  the  United  States  the  use  of  special  green-manure  crops  is  much 
more  general  in  the  South  than  in  the  North.  In  the  semiarid  regions 
under  dry  farming  green  manures  are  not  used,  for  reasons  that  will 
be  made  clear  later,  but  under  irrigation  green  manures  play  an  im- 
portant part  in  orchard  culture  in  several  Western  States. 

EFFECTS  OF  GREEN  MANURING. 

When  a  green-manure  crop  is  turned  under,  the  various  fertilizing 
elements  that  have  gone  into  the  making  of  the  crop  are  returned  to: 
the  soil,  and  a  quantity  of  organic  matter  not  before  in  the  soil  is 
added.  This  organic  matter  serves  as  food  for  microorganisms  and 
also  improves  the  physical  condition  of  the  soil. 

PHYSICAL  EFFECTS. 

Organic  matter  affects  both  the  texture  and  the  moisture-holdingi 
capacity  of  soils.  Heavy  clays  are  lightened  and  made  mere  porous| 
and  sandy  soils  are  enabled  to  hold  moisture  better.  For  the  best 
growth  of  the  roots  of  most  crop  plants  both  air  and  moisture  are 
needed.  When  a  stiff  soil  dries  and  becomes  hard  the  air  is  excluded 
and  the  roots  are  likely  to  suffer  not  only  from  lack  of  moisture 
but  from  lack  of  air. 

Clay  soil  containing  organic  matter  is  more  friable  than  simil; 
soil  without  organic  matter.     Where  soil  from  which  the  organic 
matter  had  been  extracted  was  allowed  to  freeze  and  thaw  it 
mained  compact  and  did  not  crumble.     When  the  organic  mat 
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previously  dissolved  out  of  this  soil  was  returned  to  it  the  soil  crum- 
bled after  freezin*;,  the  same  as  the  original  soil. 

Some  crop  plants,  as  alsike  clover  and  rice,  thrive  in  a  water- 
soaked  soil;  and  wheat  has  l)een  successfully  matured  in  sealed  pots 
from  which  air  was  excluded.  In  jrenoral,  however,  experience  has 
amply  shown  that  most  crop  plants  do  better  when  the  soil  in  which 
they  jjrow  is  in  px)d  tilth.  This  condition  of  ^ood  tilth  is  facilitated 
ly  organic  matter. 

Not  only  do  the  higher  plants  ^row  better  in  a  soil  rich  in  or<ranic 
matter,  but  the  activities  of  the  soil  bacteria  are  largely  dependent 
•  •11  the  supply  of  decayin^if  vejretable  matter.  These  bacteria  need 
food  and  air.  Their  food  is  the  dead  ve^table  matter,  which  they 
l-rvak  down  and  thus  make  available  to  the  higher*  plants.  Most 
Ixneficial  bacteria  use  air,  and  this  they  find  more  abundantly  in  a 
>nil  supf)lied  with  or<i:anic  matter  than  in  stiff  clays  poor  in  or<!:anic 
matter.  In  sandy  soils  there  is  air  enough,  but  the  addition  of 
liiinius  helps  to  hold  moisture  and  so  benefits  the  bacteria  as  well  as 
tlic  higher  plants. 

It  has  been  shown  that  while  100  pounds  of  sand  can  hold  only 
2'>  pounds  of  water  and  100  pounds  of  clay  50  pounds,  the  same 
weight  of  humus  or  decaying  organic  matter  will  hold  100  pounds. 
A  good  physical  condition  of  the  soil,  therefore,  largely  depends  on 
the  organic  matter  in  the  soil. 

CHEMICAL  EFFECTS. 

The  soil  in  which  plants  grow  must  not  be  thought  of  as  a  layer 
of  dead  matter  in  which  the  plant  roots  are  fastened  and  from  which 
they  draw  such  substances  as  they  need  fftr  growth,  but  rather  as  a 
very  busy  chemical  and  biological  laboratory. 

Besides  the  elements  that  plants  need,  there  are  many  other  sub- 
stances in  soils,  and  changes  are  constantly  going  on  which  make 
tlie.  needed  elements  more  or  less  soluble.  Sometimes  these  processes 
develop  harmful  substances,  which  in  turn  may  be  made  inert  by 
other  reactions.  These  interactions  would  take  place  to  some  ex- 
tent if  there  were  no  microscopic  plants  or  animals  in  the  soil,  but 
as  a  matter  of  fact  every  reasonably  good  soil  is  full  of  bacteria, 
molds,  and  minute  animal  forms.  These  cause  changes  that  affect 
crop  plants,  usually  beneficially,  sometimes  harmfully.  Of  all  these 
organisms,  certain  species  erf  bacteria  are  the  ones  most  useful  to 
*crops,  and  these  bacteria  live,  multiply,  and  work  best  when  there  is 
plenty  of  organic  matter  and  enough  air  and  moisture.  This  organic 
matter  may  be  supplied  by  stable  manure,  by  crop  residues,  or  by 
trreen  manures. 
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Green  plants  turned  under  must  decay  before  they  can  be  com- 
pletely used  by  the  next  crop.  Decay  is  brought  about  mainly  by 
bacteria  and  fungi,  and  the  process  is  somewhat  complex.  Eventu- 
ally, however,  the  mineral  substances  are  set  free,  and  it  is  an  im- 
portant fact  that  the  phosphorus  and  potassium  derived  from  de- 
cayed plants  are  more  readily  available  for  the  next  crop  than  arei 
these  substances  when  derived  from  mineral  soil  particles. 

The  proportions  of  mineral  ash  materials  in  crop  plants  vary, 
but  are  in  no  case  large.  Since  the  quantities  present  in  the  green- 
manure  crop  are  only  those  previously  taken  from  the  soil,  the  turning! 
under  of  green  manures  must  not  be  expected  to  take  the  place  ofl 
desirable  additions  of  phosphate,  potash,  sulphur,  or  lime.  In  the: 
decay  of  plant  tissues  acids  are  produced,  and  these  acting  on  the 
soil  render  parts  of  the  mineral  foods  soluble. 

NITROGEN  SUPPLY. 

One  of  the  most  important  functions,  if  not  the  most  important 
function  of  organic  matter  in  the  soil,  is  to  keep  up  the  nitrogen  sup 
ply.  Fortunately,  an  inexhaustable  supply  of  nitrogen  exists  in  the 
atmosphere.  The  higher  plants,  however,  can  not  use  directly  the 
uncombined  nitrogen  of  the  air. 
.  There  are  three  ways  in  which  the  available  nitrogen  in  any  particu- 
lar soil  may  be  increased  by  the  aid  of  microorganisms  which,  when 
carbon  is  supplied,  are  able  to  take  the  nitrogen  from  the  air  or  to 
change  organic  nitrogen  to  nitrates.  It  is  probable  that  at  least  two 
of  these  processes  are  constantly  in  operation  in  all  soils  whenever 
temperature  and  moisture  conditions  permit.  The  enormous  number> 
of  these  microorganisms  make  possible  a  very  considerable  deposit  o  I 
nitrates.    The  three  processes  referred  to  may  be  stated  as  follows : 

(1)  Growth  of  the  nodule  bacteria  in  the  roots  of  most  living  leguminom 
plants. 

(2)  Ammonification  and  nitrification  of  organic  nitrogen  contained  in  th( 
soil.  This  process  is  performed  by  different  groups  of  bacteria,  and  the  result 
is  the  formation  of  nitrates  which  can  be  used  by  crop  plants. 

(3)  Growth  of  free-living  nitrogen  fixers.  Various  bacteria  and  molds  livini 
in  the  soil  can  talve  nitrogen  direct  from  the  air,  provided  they  have  such  ma 
terials  as  starch  or  cellulose  for  food. 

HOW  LEGUMES  GET  NITROGEN  FROM  THE  AIR. 

It  was  known  even  in  ancient  times  that  much  larger  crops 
various  kinds  could  be  produced  on  land  that  had  been  in  a  legui 
the  previous  season.    In  modern  agriculture  the  value  of  legumes 
generally  appreciated,  as  is  seen  in  the  common  practice  of  grow 
clover  or  some  other  legume  in  rotation  at  frequent  intervals. 
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An  e\:iiiiiii;uM»ii  t>t"  ilic  loots  of  leguminous  plants  Avill  reveul  on 
many  of  them  nodules,  sometimes  very  few,  sometimes  many.  (Fij^s. 
1  and  2.)  These  vary  in  size  and  shape  according  to  the  kind  of  plant. 
Thus,  on  red  clover  (fig.  2)  thev  are  more  or  less  round  or  ovoid  and 


Fig.    1. — Hoot    system    of   a    soy-bean    plant,    showing   the   nodules,    which    are   nitrogen 

gathering  laboratories. 

quite  small;  on  the  cowpea  they  are  also  round  and  nearly  smooth 
but  much  larger;  on  the  velvet  bean  they  may  reach  the  size  of  a 
pigeon's  egg ;  on  the  vetches  they  are  irregular  both  in  shape  and  size. 
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The  differences  in  the  nodules  are  such  that  in  many  cases  it  is  pos- 
sible to  determine  by  the  nodules  the  plant  to  which  the  root  belongs. 
When  leguminous  plants  have  these  nodules  on  the  roots  they  can 
make  use  of  the  free  nitrogen  of  the  air;  when  they  do  not  have 
these  nodules  they  are  powerless  to  do  this,  but  must  obtain  their 
supply  of  nitrogen  from  the  soil  in  the  same  manner  as  most  other 
plants.     These  nodules  are  caused  by  a  certain  kind  of  bacteria  and 

it  is  really  by  these 
bacteria  that  the  ni- 
trogen of  the  air  is 
absorbed  so  that  it 
can  be  used  by  the 
clovers  or  by  other 
legumes.  The  bac- 
teria obtain  their 
principal  nourish- 
ment from  the  le- 
gume, while  in  turn 
they  provide  nitro- 
gen from  the  air 
which  can  be  used 
by  the  host  plant. 
When  legumes  are 
grown  in  rich  soil 
they  can  take  the 
nitrogen  from  the 
soil  and  thrive  witli- 
out  having  nodules 
on  the  roots.  In 
poor  soils,  however, 
especially  in  such  as 
have  little  organic 
matter,  the  growth 
of  the  legume  is 
much  reduced  when 
nodules  are  not  present.  (Fig.  3.)  In  such  soils  it  is  always  neces- 
sary before  seeding  a  legume  to  make  sure  that  the  proper  bacteria 
are  present. 

SOIL  INOCULATION. 

Nearly  every  legume  has  its  own  particular  strain  of  nodule  bac- 
teria. For  example,  that  of  clover  is  different  from  that  of  alfalfa, 
and  that  of  the  cowpea  is  distinct  from  that  of  the  soy  bean.  In 
planting  a  leguminous  crop  for  the  first  time  it  will  often  happen 
that  no  nodules  will  form  on  the  roots,  because  the  proper  bacteria 
are  not  present  in  the  soil.     These  may  be  supplied  by  scattering 


Fig.    2. 


-Roots   of    red    clover,    showing    nitrogen- 
gathering  nodules. 
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soil  from  a  field  where  the  crop  it  is  desired  to  sow  has  been  prown 
rtM-eiitly  or  hy   usinjr  an   artifirial   culture  of  the   proper  bacteria. 


Fig.    o. — Sweet   clovor  grown    on   poor   land.      The   foliage    at   the    left    represents    plants 
that  were  inoculated,  that  at  the  right  from  adjacent  land  was  not  inoculated. 

(Fig.  4.)     After  the  field  is  once  thoroughly  inoculated  there  is 
rarely  any  diiRculty  in  getting  an  abundant  supply  of  root  nodules. 
78147°— 22 2 
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A  strain  of  bacteria  will  often  inoculate  different  closely  related 
legumes.  Thus  alfalfa,  bur-clover,  and  sweet-clover  nodules  are  pro- 
duced by  the  same  strain;  a  different  strain  inoculates  most  of  the 
vetches,  as  well  as  the  field  and  garden  peas ;  still  another  strain  is 
apparently  used  in  common  by  red,  white,  alsike,  and  crimson 
clovers. 

There  is  a  marked  variation  among  different  legumes,  both  in  the 
extent  to  which  they  are  naturally  noduled  and  in  the  ease  with 

which  different  ones 
may  be  artifically  in- 
oculated. Natural 
inoculation  presup- 
poses the  existence  of 
the  proper  germs  in 
the  soil,  and  these  are 
nearly  always  present 
over  areas  where  a 
particular  legume  has 
been  generally  grown. 
Thus,  red  clover  is 
practically  always 
naturally  inoculated 
in  the  northeastern 
and  cowpeas  in  the 
southeastern  quarter 
of  the  United  States. 
Alfalfa  is  naturally 
inoculated,  as  a  rule, 
in  the  West,  while  in 
the  East  artificial  in- 
oculation is  usually 
necessary. 

Artificial  inocula- 
tion is  usually  accom- 
plished with  ease  as  regards  cowpeas,  the  true  clovers,  vetches,  field 
peas,  and  most  other  legumes;  soy  beans,  however,  frequently  give 
negative  results.  Sweet  clover  is  much  more  readily  inoculated  than 
alfalfa,  though  both  use  the  same  strain  of  bacteria.  The  presence 
of  nodules  is  the  evidence  of  successful  inoculation;  when  nodules 
are  not  formed  inoculation  is  unsuccessful  and  no  benefit  will  result. 

HOW   MUCH   NITROGEN   DO   LEGUMES  ADD   TO    THE   SOIL? 

Attempts  have  been  made  to  determine  the  quantities  of  nitrogen 
fixed  by  the  action  of  the  nodule  bacteria,  but  no  method  has  yet  been 
found  that  will  give  more  than  an  approximately  correct  answer. 


Fig.    4.- 


-Mixiiig   seed   with   an   artificial    culture   of   the 
proper   germs   to    insure   soil   inoculation. 
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Analyses  liave  been  made  of  Uie  quantities  of  nitrogen  in  various 
le<runjin()us  crops,  both  tops  and  roots,  but  tlio  total  nitrotjen  thus 
obtained  includes  some  that  was  taken  directly  from  the  soil.     Deter- 
minations liave  been  made  of  the  total  nitrojxen  in  soils  before  and 
after  growinjr  a  le<ruminous  cro]),  but  the  result  represents  merely 
the  net  ilitrerence  between  piin  and  loss  resultin<j:  from  the  interplay 
\    of  a  number  of  factors,  and  even  the  net  gain  can  not  be  safely 
;    credited  to  the  legume  alone.     Lastly,  certain   legumes  have  been 
grown  with  and  without  inoculation  and  the  difference  in  the  quanti- 
ties of  nitrogen  in  the  crops  determined. 
The  Michigan  Agricultural  Experiment  Station  grew  soy  beans, 
v   in(K'ulating  the  soil  on  one  field  and  leaving  another  uninoculated. 
.    Samples  taken  and  analyzed  showed  that  about  two-thirds  of  the 
total  nitrogen  was  taken  from  the  soil  and  one-third  from  the  air. 
:    The  Illinois  Agrictdtural  Experiment  Station  grew  alfalfa,  both  in 
pots  an<l  in  field  plats,  some  inoculated,  others  not.     On  the  inocu- 
lated plats  the  alfalfa  in  the  crops  for  a  season  contained  nearly 
H'»()  pounds  more  nitrogen  per  acre  than  the  crop  from  the  unin- 
(t«  idated  plats. 

At  the  Central  Experimental  Farm  at  Ottawa  experiments  were 
( «>n<lucted  with  red  clover  by  growing  this  crop  year  after  year  on 
specially  pn»pared  jdats  of  sandy  soil  with  a  known  nitrogen  con- 
tent.   All  the  clover  gn)wn  was  turned  back  to  the  soil  during  nine 
:irs.    At  the  end  of  this  time  the  soil  contained  472  pounds  of  nitro- 
11  per  acre  more  than  at  the  beginning.    As  a  result  of  a  similar 
\j)eriment  carried  on  by  the  New  Jersey  Agricultural  Experiment 
Station,  the  conclusion  seems  warranted  that  in  this  case  the  legumes 
look  from  the  air  and  made  available  to  the  grain  crops  at  least  54 
{•ounds  of  nitrogen  per  acre  each  year. 

The  Rhode  Island  Agricultural  Experiment  Station  found  that 
after  growing  legumes  in  pots  for  five  years,  removing  the  above- 
ground  portions  of  the  summer  crops  but  turning  under  the  hairy 
M^tch  grown  in  winter,  there  was  a  gain  at  the  rate  of  a  ton  of  nitrogen 
per  acre,  seven-tenths  of  which  was  removed  in  the  crops.  Many  more 
[  examples  might  be  given. 

I  On  the  other  hand,  workers  in  Kansas  and  in  Wisconsin  concluded 
^  that  alfalfa  took  more  nitrogen  from  the  soil  than  from  the  air  and 
\  that  when  the  hay  was  removed  there  was  a  loss  of  nitrogen.  In 
general,  however,  it  has  been  accepted  as  an  approximation  to  the 
truth  that  legumes  get  about  two-thirds  of  their  nitrogen  from  the 
air  and  one-third  from  the  soil.  If  these  crops  are  turned  under, 
the  soil  will  be  richer  in  nitrogen ;  if  they  are  removed,  there  will  be 
in  general  little  or  no  change  in  the  nitrogen  content  of  the  soil  so 
far  as  this  is  influenced  by  the  fixation  of  nitrogen  in  the  nodules 
and  by  the  removal  of  the  crop. 
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AMMONIFICATION  AND  NITRIFICATION. 

When  plants  are  turned  into  the  soil  certain  microorganisms  at 
once  cause  them  to  decay.  Decay  consists  essentially  in  the  breaking 
down  of  the  complex  organic  compounds  into  simpler  ones.  To 
change  organic  nitrogen  into  nitrates  requires  the  cooperation  of 
three  distinct  organisms,  all  living  together  and  all  commonly  work- 
ing together  so  hannoniously  that  one  step  follows  another  without 
interruption.  The  first  set  of  organisms  breaks  down  the  organic 
nitrogen  compounds  into  ammonia,  and  under  favorable  conditions, 
as  in  a  manure  heap,  this  process  may  go  on  so  rapidly  that  ammonia 
gas  passes  into  the  atmosphere  and  may  be  detected  by  the  odor.  In 
the  decay  of  green  plant  material  in  the  soil,  however,  the  ammonia 
is  used  by  another  organism  as  fast  as  it  is  produced  or  it  is  absorbed 
by  the  soil.    The  ammonia,  in  the  form  of  ammonium  carbonate,  is 
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Fig.  5. — The  nitrogen  cycle.  The  nitrogen  that  legume  bacteria  and  other  nitrogen  fixers 
take  from  the  air  is  made  available  to  corn  through  changes  that  take  place  in 
the  soil. 

used  by  nitrite-producing  organisms  to  form  nitrous  acid,  from  which 
nitrites  are  formed ;  nitrous  acid  is  a  poison  to  higher  plants.  There 
is,  however,  another  germ  which  uses  this  product  so  rapidly  that  it 
is  difficult  to  find  any  of  the  poisonous  product  in  the  soil.  This  last 
germ  changes  the  nitrites  into  nitric  acid,  which,  by  combining  with 
a  base,  produces  a  nitrate.  In  this  form  the  nitrogen  can  be  utilized 
by  the  higher  plants. 

Figure  5  shows  diagrammatically  the  processes  of  the  nitrogen 
cycle.  It  should  be  distinctly  understood  that  each  change  is  due 
to  the  activity  of  one  or  more  kinds  of  bacteria  or  microorganisms. 


NITROGEN-FIXING  ORGANISMS. 


Besides  the  nodule  germs  and  the  ammonifying  and  nitrifying 
germs  there  are  other  organisms,  bacteria  and  fungi,  living  free  in  the 
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soil  which  have  the  j)ower  to  fix  atniospiieric  nitrogen.  The  organism 
of  this  class  most  ronmionly  mentioned  is  called  Azotobacter,  though 
this  form  is  hut  one  of  several  that  seem  to  have  the  power  of  lixing 
in  the  soil  the  nitrogen  of  the  air  without  living  in  the  roots  of 
plants.  The  organisms  of  the  Azotobacter  type  thrive  in  the  presence 
of  oxygen,  but  another  type  of  nitrogen-fixing  germ  known  as 
Clostridium  can  fix  atmosj)heric  nitrogen  only  in  the  absence  of 
oxygen.  All  of  these  organisms,  however,  must  lune  a  source  of  car- 
bon, and  the  cellulose  which  makes  up  the  cell  walls  of  plants  and 
whatever  starch  may  be  in  the  plants  turned  under  serve  as  sources 
of  carbon,  so  that  the  growth  and  activity  of  these  nitrogen-fixing 
forms  is  directly  dependent  upon  a  liberal  supply  of  organic  matter 
in  the  soil.  How  much  nitrogen  the  organisms  of  this  type  fix  is 
not  known. 

The  Illinois  Agricultural  Experiment  Station  has  shown  that  in 
the  experiments  there  conducted  Azotobacter  fixed  15  pounds  of 
nitrogen  while  using  the  carbonaceous  material  in  1,212  pounds  of 
fresh  clover  tops  or  in  5,500  pounds  of  corn  stover.  Our  knowledge 
of  this  group  is  still  very  imperfect,  but  it  is  clear  that  these  or- 
ganisms using  the  carbon  in  organic  matter  for  food  play  a  significant 
part  in  maintaining  the  nitrogen  supply  of  the  soil. 

RATE  OF   DECOMPOSITION   OF  GREEN   MANURES. 

Very  little  is  known  about  the  exact  rate  of  decomposition  of 
green  manures  under  field  conditions,  as  measured  by  the  produc- 
tion of  nitrates.  By  laboratory  experiments  it  has  been  found  that 
when  legumes  are  turned  under  fresh  considerable  quantities  of 
nitrate  may  be  produced  after  2  to  4  weeks.  The  maximum  produc- 
tion seems  to  take  place  from  4  to  12  weeks  after  the  green  ma- 
terial has  been  placed  in  the  soil  under  favorable  conditions  of  tem- 
perature and  moisture.  Dried  or  cured  material  is  much  slower  to 
start  and  lags  behind  the  fresh  material  in  the  production  of  nitrates 
as  much  as  80  to  100  days.  In  Delaware  it  was  shown  that  dried 
plant  material  when  plowed  under  in  spring  might  remain  in  the 
soil  practically  unchanged  until  August  and  so  would  be  of  no  use  to 
the  corn  crop  for  thr.t  season.  However,  in  warm,  moist,  sandy  soils 
even  dead  plant  material  if  turned  under  early  and  well  disked  and 
chopped  is  said  to  have  benefited  cantaloupes,  tomatoes,  sweet  pota- 
toes, and  even  corn.  Fresh  clover  turned  under  in  May  has  been 
shown  to  provide  nitrates  for  the  corn  crop  that  year.  The  rate  of 
decomposition  depends,  of  course,  on  the  character  of  the  soil  and  the 
nature  of  the  plants  turned  under.  Legumes  decay  more  rapidly  than 
the  grains  or  grasses.  In  a  loose,  warm,  moist  soil  decay  will  be 
m<u'e  rapid  than  in  a  cold,  stiff,  or  dry  soil. 
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EFFECT   OF  LIME   ON   DECAY  AND    ON   NITRIFICATION. 

Lime  generally  stimulates  decay  and  nitrification.  Many  labor- 
atory experiments  have  shown  that  the  production  of  nitrates  goes 
on  most  rapidly  in  well-limed  soils.  In  Pennsylvania,  however,  it 
was  found  that  there  was  abundant  nitrification  in  soils  with  high 
lime  requirements. 

Both  the  caustic  form  and  carbonate  promote  the  well  being  of  the 
soil  organisms  concerned  in  the  decay  of  plants.  Lime  in  caustic  form, 
however,  when  applied  in  large  quantities  may  destroy  these  bac- 
teria, and  it  favors  the  evolution  of  ammonia  to  an  undue  degree. 
Some  experiments  have  shown  that  when  a  green-manure  crop  is 
turned  Under  and  burnt  lime  applied  there  is  an  actual  loss  of 
nitrogen.  Lime  in  the  carbonate  form  is  useful,  since  the  bacteria 
that  change  ammonia  to  nitrites  can  use  only  ammonium  carbonate. 
When  the  ammonia  is  produced,  therefore,  some  form  of  carbonate 
must  be  present  from  which  the  ammonium  carbonate  may  be  formed 
or  the  second  step  in  nitrification  can  not  take  place.  The  carbon 
dioxid  from  the  decomposition  of  organic  matter  probably  is  an 
effective  agent  for  the  formation  of  ammonium  carbonate.  On  land 
that  does  not  need  lime  for  the  growing  of  clover  there  will  be  noth- 
ing to  gain  by  adding  lime  when  the  green-manure  crop  is  turned 
under.  When  land  needs  lime  the  better  practice  will  be  to  add  this  at 
a  time  when  it  will  do  most  good  to  the  legume  crop. 

LOSS  OF  NITROGEN. 

It  is  important  to  know  that  under  certain  conditions  nitrogen  may 
escape  from  the  soil  as  a  gas.  This  result  is  brought  about  principally 
by  certain  organisms,  called  denitrifying  bacteria,  that  break  up 
nitrogen  compounds  and  permit  the  nitrogen  to  escape,  usually  in 
the  form  of  gaseous  nitrogen.  While  the  details  of  this  process  are 
imperfectly  known,  it  is  clear  that  large  losses  are  likely  to  occur 
when  abundant  decaying  matter  is  present,  together  with  high  tem- 
perature and  lack  of  air.  Such  losses  occur  particularly  in  rich 
water-logged  lands  and  in  manure  heaps.  For  these  reasons  it  is  not 
good  practice  to  endeavor  to  obtain  a  large  store  of  nitrogen  in  the 
soil  beyond  the  needs  of  the  crops.  For  the  same  reason  green- 
manure  crops  should  not  be  used  on  poorly  drained  lands.  Accord- 
ing to  the  English  authority  E.  J.  Russell,  green  manures  in  swamp 
and  paddy  soils  in  India,  China,  and  Japan  serve  as  sources  of  oxygen 
to  the  rice  roots  and  in  this  way  perform  a  valuable  function.  Data 
as  to  the  value  of  green  manures  on  rice  lands  in  America  are  wanting.' 

Another  source  of  loss  is  the  leaching  of  nitrates  from  the  soil. 
Under  favorable  conditions  nitrates  are  constantly  being  formed,  and 
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>mc-e  thev  are  readily  soluble  they  are  leached  out  of  the  soil  unless 
^rowin«:  j)lants  are  present  to  absorb  them.  This  fact  makes  it  im- 
portant to  consider  the  time  for  tuniin*;  under  ^reen  crops  and  for 
plantin«r  cover  or  other  crops  to  consume  the  nitrates  that  are  to  bo 
produced. 

COMPOSITION  OF  GREEN-MANURE  CROPS. 

The  essential  fertilizin«r  substances  added  to  the  soil  as  manures 
are  nitrojren,  phosphorus,  and  jx)tash.  Table  I  jrives  the  proportions 
of  these  substances  in  In^th  the  tops  and  roots  of  several  le<j:umes,  as 
shown  by  a  number  of  analyses  of  each. 

Tabue  I. — Fertilizing  materials  in  100  pounds  of  dry  substance. 
[Compiled  from  various  sources.] 


Ilant  and  p«rt. 


Red  clover: 
Tops 

Do. . . . 

Do.... 

Do.... 

Roots 

AlfaUa: 

Tops 

Do 

Do 

Roots '. 

Crimson  clover: 
Tops 

Do 

Do 

Roots 

Cowpea: 

Tops 

Do 

Do i 

Do i 

Do I 

Do I 

Do I 


Crittoal 

fertiliiinc 
(pounds). 

nibstances 

Nitrogen. 

Phosphoric 

•ad. 

1 
Potash. 

2.56 

a72 

1.40 

2.07 

.38 

2.20   j 

1.97 

.9H 

1.86 

2.81 

.65 

3.10 

2.74 

.84 

.82 

2.42 

.58 

1.42 

2.30 

.53 

1.46 

2.19 

.51 

1.68 

2.04 

.43 

.48 

2.38 

1.10 

1.56 

2.05 

,40 

1.31 

1.95 

.36 

1.17 

1.50 

.47 

1.02 

2.32 

.51 

2.92    1 

1.81 

.65 

1.29 

1.59 

.30 

1.53- 

1.95 

.52 

1.47 

1.75 

.45 

1.27 

2.23 

.57 

2.00 

2.09 

.56 

3.04 

1 

Plant  and  part. 


Critical   fertilizing   substances 
(pounds). 


t'd. 


Do 

Do 

Do 

Soybean: 

Tops 

Do 

Do 

Do 

Do 

Do 

Do 

Roots 

Do 

Do 

Velvet  bean 

Common  vetch: 
Tops 

Do 

Do 

Roots 

Rape 

Ryehav 

Timothy 


Nitrogen. 

Phosphoric 
acid. 

1.19 

0.67 

.68 

.64 

1.46 

.10 

1.40 

.73 

2.06 

.80 

2.32 

.67 

2.97 

.55 

2.f0 

.65 

1.53 

.57 

2.01 

.65 

1.75 

.40 

.81 

.36 

1.22 

.32 

1.11 

.35 

2.51 

.53 

3.53 

.74 

3.18 

.77 

2.27 

62 

2.19 

79 

3.02 

1.26 

1.07 

..50 

.99 

.31 

Potash. 


l.tM 
1.16 

.77 
.76 

1.20 
1.08 
1.98 
2.23 
1.76 
2.17 
1.32 
.90 
.24 
.87 
3,84 

2.56 
3.50 
1.97 
1.18 
4.68 
1.70 
1.36 


It  has  been  found  that  all  plants  vary  widely  in  the  relative 
quantity  of  these  materials  they  contain.  The  same  plant  varies 
when  grown  on  different  soils  or  in  different  seasons  on  the  same 
soil.  In  Table  I  it  will  be  noted  that  the  variation  in  legumes  as 
regards  phosphorus  and  potash  is  nearly  as  great  in  any  one  legume 
as  it  is  between  different  legumes. 

SHOULD  GREEN  CROPS  BE  TURNED  UNDER,  FED,  OR 

SOLD? 


Tlie  question  will  be  raised  whether  it  is  more  profitable  to  turn 
under  a  growing  crop  for  green  manure,  to  feed  it  on  the  farm,  or  to 
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sell  it  as  hay.     No  specific  answer  can  be  given,  as  in  every  case 
many  local  factors  will  be  involved.     (Fig.  6.) 

Theoretically,  there  is  no  doubt  that  the  returns  will  be  greater 
when  crops  can  be  advantageously  fed  to  animals  and  the  manure 
used  on  the  farm  than  when  the  crop  in  question  is  turned  under, 
but  the  theoretically  ideal  conditions  seldom  occur.  While  it  is  true 
that  mature  horses  may  void  nearly  or  quite  all  of  the  fertilizer  sub- 
stances contained  in  the  feed  and  milk  cows  75  to  80  per  cent,  it  is 
also  true  that  the  greater  part  of  this  is  usually  wasted  before  reach- 
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Fig.  G. — Hairy  vetch  and  rye,  the  best  green-manure  crop  for  the  North. 

more  than  hay? 


Is  it  worth 


ing  the  land.  The  maintenance  of  the  organic  matter  in  the  soil  is 
an  important  element  in  the  economy  of  the  farm,  but  probably  not 
more  than  15  to  30  per  cent  of  the  organic  matter  in  a  hay  crop  is 
returned  to  the  soil  in  the  manure.  The  nitrogen  in  green-manure 
crops  is  also  more  readily  available  than  that  in  stable  manure. 
The  readiness  with  which  any  source  of  nitrogen  supplies  this  ele- 
ment to  plants  is  called  its  availability.  Lipman  rates  the  availabil- 
ity of  the  nitrogen  from  green  manure  at  65  as  against  25  for  stable 
manure.  Wheeler  rates  nitrate  of  soda  at  100,  green  manure  at  70, 
and  stable  manure  at  45. 
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Owing  to  the  wide  variations  in  the  quality  of  stable  manure  and 
in  the  composition  and  (juantity  of  ^reen  manures  that  may  be  pro- 
duced per  acre,  as  well  as  the  cost  of  commercial  fertilizers,  a  detailed 
discussion  based  on  hypothetical  cases  would  have  little  value.  It 
nuiy  Ih»  suggested,  however,  that  the  question  of  the  profits  from 
feeding  live  stock  must  rest  on  the  returns  from  that  industry  and 
not  on  the  value  of  the  manure.  The  benefits  from  turning  under  a 
green  crop  will  certainly  l)e  greater  than  if  the  manure  made  from 
this  crop  alone  is  returned  to  the  soil. 

The  relative  values  of  a  crop  when  sold  or  when  turned  under 
can  be  expressed  somewhat  more  definitely,  though  in  this  case  also 
economic  considerations  wholly  apart  from  the  value  of  the  crop  as 
green  maiuire  or  as  hay  will  doubtless  control.  As  shown  in  Table  I, 
plants  contain  certain  quantities  of  nitrogen,  phosphoric  acid,  and 
})otash.  The  proportions  vary  in  different  crops  and  even  in  the 
same  crop,  but  it  is  not  difficult  to  detennine  a  general  average.  Ac- 
cording to  the  average  of  the  figures  in  Table  I,  47  pounds  of  nitro- 
gen, 11.6  pounds  of  phosphoric  acid,  and  42.8  pounds  of  potash  are 
taken  from  the  farm  when  a  ton  of  red  clover  hay  is  sold.  These 
substances  have  a  nuirket  value  for  which  a  farmer  has  to  pay  if  he 
buys  them  in  commercial  fertilizers.  The  greater  part  of  a  green- 
manure  crop,  however,  consists  of  organic  matter.  This  organic  mat- 
ter has  a  value  both  from  its  influence  on  the  physical  condition  of 
the  soil  and  as  a  food  for  microorganisms  which  will,  while  consum- 
ing it.  fix  atmospheric  nitrogen. 

The  entire  argument  may  be  sununed  up  as  follows:  Where  a  forage 
crop  can  be  grazed  or  advantageously  fed  and  the  manure  returned 
to  the  land  this  will  be  found  most  profitable.  Where  insufficient 
live  stock  is  kept  or  where  the  soil  is  poor  and  in  need  of  organic 
matter,  a  green  crop  may  often  be  worth  more  in  the  long  run  if 
turned  under  than  if  sold.  On  the  other  hand,  the  Georgia  Agricul- 
tural Experiment  Station  in  a  green-manuring  experiment  with  cow- 
peas  and  cotton  in  1894  showed  that  the  financial  returns  for  three 
years  were  greater  where  the  cowpea  vines  were  made  into  hay  and 
the  stubble  turned  under  for  cotton  than  where  the  w^hole  crop  was 
turned  under.  The  Georgia  station  took  no  account,  however,  of  the 
increased  jdeld  to  be  expected  from  the  second  and  even  the  third 
crop  after  turning  under  an  entire  legume  crop.  The  Alabama  Agri- 
cultural Experiment  Station  and  the  Central  Experimental  Farm  at 
Ottawa  have  shown  that  such  later  increases  may  be  expected  when 
the  entire  legume  crop  is  turned  under,  but  not  when  the  stubble  only 
is  used.  Whether  these  increases  would  pay  for  the  sacrifice  of  a 
hay  crop  in  any  special  case  can  not  be  estimated  here.  The  data  are 
too  fragmentarj^  for  even  general  conclusions.  It  is  known  that  the 
78147°— 22 3 
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turning  under  of  a  green-manure  crop  may  affect  the  yield  of  subse- 
quent crops  even  to  the  third  year,  and  this  fact  should  have  weight 
when  the  question  of  selling  a  legume  hay  crop  or  turning  it  under 
is  considered. 


EFFECT  OF  A  GREEN-MANURE  CROP  ON  THE  YIELD 
OF  A  SUBSEQUENT  CROP. 

The  value  of  any  particular  soil  treatment  must  be  determined  by 
the  yields  of  crops  resulting  from  the  treatment.  In  the  United 
States  many  records  show  that  the  turning  under  of  a  green-manure 
crop  will  increase  yields,  but  none  of  these  tests  have  been  made  in 
such  a  way  as  to  make  possible  a  definite  answer  to  the  questions 
raised  in  the  preceding  section  or  to  throw  exact  light  on  the  rela- 
tive value  of  different  green-manure  crops.  Experimental  work  on 
green  manuring  has  been  largely  confined  to  the  South,  the  Atlantic 
seaboard,  and  to  portions  of  the  Pacific  coast,  with  scattering  tests 
in  other  parts  of  the  United  States  and  in  Canada. 

In  Table  II  the  results  of  some  of  the  work  at  the  Alabama  Agri- 
cultural Experiment  Station  have  been  brought  together  as  illus- 
trative of  what  green  manuring  will  do  under  the  conditions  pre- 
vailing in  each  experiment.  It  must  be  added  that  there  are  also 
records  of  the  failure  of  green  manures  to  produce  increases  in  the 
crops  that  follow  them.  Such  records  are  most  common  from  the 
Ohio  and  Mississippi  Valleys  and  from  the  West.  There  is  also  evi- 
dence to  show  that  certain  crops  are  either  injured  or  benefited  by  a 
preceding  leguminous  crop,  depending  upon  the  nature  of  the  legume. 
This  will  be  considered  further  on  pages  27-28. 

Table  II. — Effect  of  green  manures  on  crop  yields  in  AlaJ)ama. 


Yields  per  acre. 

Preceding  crop. 

Seed 
cotton. 

Corn. 

Sorghum. 

Cotton 

PoUTtds. 

f            837 

1              918 

1,533 

/         1,373 

1          1,579 

1,126 

342 

456 

528 

BusheU. 

Pounds. 

is.  6 

Cowpea  vines  turned  under 

25.9 

is  440 

Velvet-bean  stubble 

Oat  stubble 

Crimson-clover  stubble 

9,750 
10,300 

Crimson  clover  (ripe)  turned  under 

Com 

13.6 

Ryestubble ,                               

.;.:....:;.; 

5,525 

The  North  Carolina  Agricultural  Experiment  Station  grew  wheat 
in  1888-89  and  in  1889-1900  on  14  plats,  on  7  of  which  cowpeas  had 
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l)een  turned  under  and  on  7  of  which  there  had  been  no  cowpeas. 
The  averag:e  yield  per  acre  is  shown  in  Table  III. 

Tabijc  III. — Effect  of  cowpea  rincx  turnc<l  under  uinm  the  j/ir/rf,v  of  irhcat  in 

North  Carolina. 


CYopTVW. 

Yields  per  acre. 

With  f!OWp«M. 

Without  oowpeM. 

Bushels. 

Pooxids. 

Bushels. 

Pounds. 

i9»-m 

25" 
30 

47 
52 

15 
6 

54 

lJn»-19Q0 

9 

Red  clover  has  been  used  as  a  catch  crop  by  the  experiment  stations 
in  Canada  and  in  Minnesota.  The  results  from  some  of  these  trials 
are  given  in  Table  IV. 

Tabus  IV. — YUlds  after  turning  under  a  catch  crop  of  red  clover  in  Canuda. 


Yields  per  acre. 

Previoas  crops. 

Oats. 

Fodder 
corn. 

Potatoes. 

^\'hfat: 

No  clover     

Bnthelt. 
63.53 
72.94 

61.18 
7a  59 

58.88 
7a  59 

Tm*. 
16.40 
22.80 

17.36 
23.60 

15.00 
2a  40 

ButheU. 
3.53.33 

Clover 

396.00 

Barley: 

No  clover        

346.67 

Clover.               

386.33 

Oats: 

358.33 

Clover                                        

392.67 

That  a  legume  green-manure  crop  can  replace  certain  quantities 
of  nitrate  of  soda  has  been  shown  by  several  experiment  stations. 
Table  V  gives  the  result  of  a  trial  in  California. 

Table  V. — Results  from  turning  under  legumes  in  California. 


Previous  crops. 


On  all  legume  plats  (average) 

Barley  plats: 

W  itnout  nitrate  of  soda  (4  plats  averaged) 

With  270  pounds  of  nitrate  of  soda 

With  540  pounds  of  nitrate  of  soda 

With  810  pounds  of  nitrate  of  soda 

With  1,080  poimds  of  nitrate  of  soda 


The  practice  of  sowing  crimson  clover  in  corn  and  turning  under 
the  clover  for  the  next  corn  crop  is  frequently  followed  on  suitable 


Yields  per  acre. 


Com. 

Potatoes. 

Beets. 

BxjLSheU. 

Bushels. 

Tons. 

.  4a  00 

226 

17.9 

30.00 

161 

12.3 

32.00 

166 

12.5 

42.00 

204 

15.7 

34.00 

191 

16.0 

41.00 

218 

17.7 
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soils  from  Delaware  to  the  Gulf  of  Mexico.  A  case  showing  the 
results  that  nay  be  obtained  is  reported  in  Farmers'  Bulletin  1121. 
In  this  instance  the  soil  was  made  to  produce  nearly  three  times  as 
much  corn  every  year  as  it  had  produced  once  every  third  year. 
(Fig.  7.)  Under  favorable  climatic  conditions  a  cultivated  crop  may 
be  grown  every  year  by  seeding  crimson  clover  in  the  standing  crop  in 
late  simtimer  and  turning  it  under  the  following  spring  for  the  next 
crop. 

MOISTURE  AND  A  GREEN-MANURE  CROP. 

A  growing  crop  removes  moisture  from  the  soil,  and  this  removal 
of  moisture  may  reduce  yields.  In  the  South  it  has  been  found  that 
cowpeas  grown  with  corn  often  reduce  the  yield  of  com  for  that 

year.  This  is  be- 
lieved to  be  because 
the  moisture  is  not 
sufficient  for  both 
the  corn  and  the 
cowpeas.  In  the 
peach  section  of 
Michigan  a  winter 
cover  and  green- 
manure  crop  is 
wanted  that  will 
make  a  good  growth 
in  late  August,  so  as 
to  draw  the  moisture 
away  from  the  trees 
and  force  the  ripen- 
ing of  the  wood.  In 
Nebraska  the  orchard  cover  crops  recommended  are  such  as  are  killed 
by  the  first  frost,  others,  such  as  rye,  taking  too  much  moisture  from 
the  ground  in  late  winter  and  early  spring. 

In  the  South,  East,  and  North,  green-manure  crops  are  commonly 
turned  under  at  a  time  when  the  supply  of  moisture  is  ample  for 
decay,  but  if  a  dry  spell  should  follow  the  turning  under  of  a  heavy 
crop  of  green  matter  the  soil  should  be  well  rolled  and  compacted  to 
prevent  drying  out.  In  the  semiarid  parts  of  the  West  and  North- 
west moisture  is  the  limiting  factor  in  crop  production,  and  any 
practice  that  reduces  the  moisture  supply  of  the  main  crop  is  to  be 
avoided.  The  Office  of  Dry-Land  Agriculture  Investigations  of  the 
Bureau  of  Plant  Industry  has  found  that  green-manure  crops  which 
make  their  growth  so  as  to  be  turned  under  late  are  usually  injurious. 
They  not  only  take  up  the  soil  moisture  while  growing  but  absorb 
large  quantities  when  turned  under  and  leave  the  soil  more  porous 


INFLUENCE  OF  CRIMSON    CLOVER    ON 

CORN  YIELDS  ON  A  VIRGINIA  FARM. 

(farmers   BULLETIN  924) 

SYSTEMS 
OF  CROPPING 

CORN  YIELDS  PER  ACRE 
IN  BUSHELS 

CORN  EVERY  THREE 
YEARS  AFTER  TWO 
YEARS  OF  WEEDS 

CORN  AHLR  FIVE 
YEARS  OF  CORN  AND 
CRIMSON  CLOVER 
EVERY  YEAR 

18 
50 

— 

Fig.    7.- 


-Results   of   growing    crimson    clover    to 
the  corn  yield  on  a  farm  in  Virginia. 
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and  exposed  to  drying  than  before.  If,  however,  a  crop  like  rye 
can  be  turned  under  early,  before  the  close  of  the  rainy  season,  souie 
l)enefit  may  accrue,  since  the  green  manui*e  will  hold  the  extni  mois- 
ture and  help  prevent  the  drying  of  the  soil. 

EFFECT  OF  A  GREEN-MANURE  CROP  ON  SOIL  ACIDITY. 

It  is  often  said  that  the  turning  under  of  large  masses  of  green 
plant  material  will  sour  the  soil.  In  northwestern  Ohio  some  good 
fanners  prefer  to  allow  the  mammoth  or  second-crop  red  clover  to 
become  ripe  and  dry  before  turning  under,  claiming  that  in  this  con- 
dition it  does  not  cause  soil  acidity.  Enough  authentic  reports  are  of 
record  to  show  that  the  turning  under  of  a  heavy  green  crop  may 
depress  the  yield  of  a  crop  immediately  following.  It  has  been  sug- 
gested that  this  may  be  ilue  to  a  temporary  dcK^-rease  in  the  supply 
of  available  nitrates.  Experiments  have  shown  that  in  the  presence 
of  large  quantities  of  food  material,  such  as  may  be  found  when 
masses  of  succulent  plants  are  turned  under,  there  may  be  an  enor- 
mous increase*  in  the  numbers  of  bacteria,  especially  the  putrefactive 
ones.  These  may  then  consume  the  nitrates  as  fast  as  produced  and 
even  decrease  the  available  nitrogen  in  the  soil.  However,  our  in- 
formation on  this  point  is  at  present  limited.  The  results  of  ex- 
perimental work  on  the  acidity  produced  by  green  manures  are  some- 
what conflicting,  but  on  the  whole  they  tend  to  show  that  gi*een 
manures  do  not  increase  soil  acidity  or,  if  so,  that  such  a  condition 
is  transitory.  When  properly  turned  under  there  is  probably  little 
danger  that  the  quantities  of  green  manure  likely  to  be  plowed  under 
on  farms  in  the  United  States  will  exert  any  lasting  effect  on  increas- 
ing the  lime  requirement  of  soils. 

FERTILIZING  THE  GREEN-MANURE  CROP. 

The  object  in  growing  a  green-manure  crop  is  to  produce  as  much 
material  as  possible  to  turn  under.  On  very  poor  soils  it  frequently 
happens  that  even  the  strongest  feeders  can  make  but  a  poor  growth, 
and  consequently  the  benefit  from  the  crop  is  decreased.  Even  cow- 
peas  will  sometimes  make  only  a  poor  growth  unless  the  plants  are 
stimulated  by  an  artificial  fertilizer.  When  a  legume  is  grown  the 
addition  of  nitrogen  is  not  usually  necessary,  as  the  legume  will 
gather  its  own  nitrogen,  but  an  application  of  phosphorus  and  potash 
often  increases  the  crop  greatly  and  thus  enables  the  plant  to  gather 
more  nitrogen.  The  phosphorus  and  potash  that  may  be  applied  for 
the  benefit  of  the  green-manure  crop  is  not  wasted  either,  as  it  will  all 
be  available  for  the  next  crop  when  the  gi-een-manure  crop  decays. 
What  fertilizer  and  how  much  should  be  used  will  depend  on  the  soil 
and  on  the  crop,  but  generally  300  to  400  pounds  of  16  per  cent  acid 
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phosphate  and  100  pounds  of  muriate  of  potash  per  acre  will  be  found 
to  stimulate  the  growth  of  the  green  manure  so  as  to  produce  a  larger 
crop  than  could  have  been  grown  without  the  fertilizer.  The  larger 
crop,  if  a  legume,  will  gather  more  nitrogen  than  a  small  one  could, 
and  the  soil  will  receive  correspondingly  greater  benefit.  It  is  also 
good  practice  to  apply  stable  manure  to  specially  poor  spots,  so  as 
to  encourage  a  good  growth  and  thus  bring  the  field  up  to  a  more 
uniform  productiveness. 

COVER  CROPS. 

A  cover  crop  may  be  defined  as  one  grown  between  or  among  regu- 
lar crops  and  seeded  for  the  purpose  of  protecting  the  soil  or  the 
roots  from  the  action  of  the  weather.  A  cover  crop  is  often  a  green- 
manure  crop,  and  the  term  "  cover  crop  "  as  often  used  is  exactly 
synonomous  with  a  green-manure  crop.  Crimson  clover,  for  ex- 
ample, when  grown  for  a  winter  green-manure  crop  is  also  a  cover 
crop,  and  writers  often  call  it  such.  Its  function  in  such  a  case  is 
twofold :  It  covers  and  protects  the  ground  and  when  turned  under 
serves  as  green  manure.  Such  a  crop  should  be  spoken  of  as  a  cover 
crop  when  its  primary  purpose  is  to  afford  protection,  and  as  a  green- 
manure  crop  when  its  primary  purpose  is  soil  improvement.  As  a 
matter  of  fact  the  two  ideas  can  not  be  sharply  separated.  A  crop 
of  cowpeas  grown  in  summer  for  turning  under  that  season  is  a 
green  manure  and  not  a  cover  crop,  though  it  protects  the  ground 
quite  as  effectively  against  summer  rains  as  the  crimson-clover  cover 
crop  protects  it  against  winter  rains. 

A  cover  crop  may  be  an  orchard  cover  crop  or  one  for  open  fields 
and  may  or  may  not  be  later  used  as  a  green-manure  crop.  The 
term  "  orchard  cover  crop  "  is  easier  to  define  than  the  general  term 
"  cover  crop,"  for  the  primary  idea  is  to  benefit  the  trees  by  helping 
to  ripen  the  wood  and  by  protecting  the  roots.  It  is  a  crop  sown 
among  trees  after  the  period  of  active  spring  growth  has  passed 
and  turned  under  the  next  season  before  or  about  the  time  active 
growth  begins.  An  orchard  cover  crop  is  designed  to  benefit  the 
trees  and  will  vary  in  character  not  only  with  the  locality  but  also 
with  the  kind  of  trees  in  the  orchard.  In  the  Eastern  States  an 
orchard  cover  crop  is  wanted  that  will  check  the  growth  of  trees  in 
the  fall  and  ripen  the  wood,  cover  the  ground  during  the  winter  to 
hold  snow,  to  protect  the  roots  from  freezing,  to  prevent  leaching, 
and  on  some  soils  to  help  dry  out  the  ground  in  early  spring.  For 
the  last  purpose  a  live  crop  is  wanted,  and  if  this  is  later  turned 
under  it  becomes  a  green-manure  crop.  It  must  be  noted,  however, 
that  many  experienced  orchardists  in  the  East  consider  the  drying 
of  the  ground  in  spring  by  a  live  cover  crop  a  danger.     It  is  a 
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necessary  evil  connected  with  such  cover  crops  as  rye  and  crimson 
clover  and  nuiy  have  serious  results  if  not  guarded  against.  For  this 
reason  such  a  crop  must  be  turned  under  early;  rye  should  not  be 
allowed  to  get  more  than  a  foot  or  so  high.  In  many  cases  a  legume 
is  selected  for  the  purpose  of  adding  nitrogen  to  the  soil.  Some 
authorities  recommend  sowing  mixtures  of  a  small  grain,  hairy  vetch 
or  clover,  and  rape  or  cowhom  turnips.  The  rape  or  turnips  will  die 
during  the  winter,  but  in  spring  the  grain  and  the  legume  can  be 
turned  under  as  a  green-manure  crop.  It  has  been  recorded  in  New 
York  that  clover  stimulated  the  gro\Ni;h  of  peaches  too  late  and  thus 
made  them  susceptible  to  winterkilling.  The  crops  used  will  need  to 
be  selected  to  meet  the  purposes  for  which  they  are  most  wanted.  In 
Nebraska  an  orchard  cover  crop  is  never  a  green-manure  crop,  since 
crops  that  remain  alive  during  winter  are  not  wanted.  They  dry  the 
ground  too  much  in  spring. 

In  the  citrus  and  walnut  orchards  of  California  the  growing  of 
cover  crops  for  green  manures  has  come  to  be  a  general  practice. 
Discussing  the  qualities  desire^:!  in  a  green-manure  crop  in  this  section, 
McKee  (U.  S.  Department  of  Agriculture.  Bureau  of  Plant  Industry 
Bulletin  190,  p.  11)  says: 

A  green-iuanure  crop  should  be  a  lef?unie  wherever  po.«?siblo,  in  order  to  obtain 
tJ»e  addition  of  nltrogvn  to  the  soil.  It  is  also  necessary  that  a  good  growth  be 
made,  in  order  to  have  a  large  quantity  of  organic  matter  to  turn  under  and 
inot>riK)rate  with  the  soil.  Along  with  good  growth  should  be  a  heavy  develop- 
ment of  nodules  on  the  roots,  as  this  is  believetl  to  indicate  great  ability  to  fix 
atmospheric  nitrogen. 

The  quality  of  being  able  to  stand  trampling  with  a  minimum  of  injury  is  very 
important  where  the  cn>p  will  be  subject  to  such  injury,  as  is  the  case  in  citrus 
orchards  where  the  picking  of  fruit  takes  place  while  the  green-manure  crop  is 
yet  growing.  Uprightness  and  nontwining  stems  are  also  desirable  where  an  ordi- 
narj'  moldboard  plow  is  depended  upon  for  turning  under  the  crop.  However, 
if  a  disk  plow  is  used  or  the  cn)p  is  worked  in  with  an  ordinary  disk  harrow, 
this  does  not  make  so  much  difference,  and  where  the  growth  is  not  allowed  to 
become  too  rank  little  difficulty  is  experienced  in  plowing  it  under. 

The  texture  of  the  stem  should  be  such  as  to  decompose  readily.  Practically 
all  crops,  however,  if  turned  under  at  the  right  stage  of  growth  decay  readily. 
Thus,  the  question  of  decomposition  is  one  of  turning  under  the  crop  at  the  right 
time  rather  than  one  of  selecting  a  crop  that  will  decay  readily. 

That  the  cost  of  a  green  manure  may  not  be  too  great,  it  is  necessary  that  the 
price  of  seed  be  reasonable  as  compared  with  the  results  to  be  obtained. 

Some  years  ago  common  vetch  and  field  peas  were  the  crops  most 
generally  used,  but  to-day  the  yellow  annual  melilot,  or  sour  clover, 
has  largely  replaced  the  peas.  The  sour  clover  is  not  wholly  satis- 
factory, but  the  seed  is  cheap.  The  purple  vetch  will  probably  become 
the  chief  green-manure  crop  in  this  section  as  seed  becomes  more 
abundant  and  cheaper. 
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The  best  practice  in  the  East  and  South  at  least  demands  that  the 
ground  shall  be  covered  with  a  growing  crop  as  much  of  the  time  as 
possible.    Catch  crops  and  cover  crops  are  used  to  occupy  the  ground 


Fig.    8. — Mammoth    clover,    an   excellent   green-manure   crop.      Some    farmers   prefer   to 
turn  this  crop  under  when  it  is  ripe  or  after  the  seed  is  harvested. 

between  main  crops.  In  the  South  such  a  crop  should,  so  far  as 
possible,  be  a  legume.  Crimson  clover,  bur  clover,  or  hairy  vetch 
should  be  planted  in  the  fall  to  grow  during  the  winter  and  be  turned 
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1 1  ruler  for  the  benefit  of  the  next  crop.    In  some  parts  of  the  South 
-  «I  clover  can  be  used  in  this  way. 

In  the  potato-^rowin^  section  of  New  Jersey  the  practice  of  ^row- 
iiifr  a  cover  crop  is  es|)ecially  extensive.  AVritin<r  of  the  potato  in- 
dustry in  New  Jersey,  Frank  App  (New  Jersey  Agricultural  Experi- 
ment Station  Bulletin  295)  says: 

The  basis  an<I  means  of  maintaining  sucli  an  Intensive  industry  depend  to  a 
largi'  extent  on  the  universal  use  of  cover  crt)ps.  *  •  *  It  is  only  throuj;h 
this  practice  that  the  farmers  are  able  to  maintain  soil  fertility.  In  many  in- 
stances the  fertility  and  acn»  pro<luction  apiH'ar  to  he  increasing  rather  than 
d«Hn'asInjr  where  the  cover  crops  are  skillfully  handled. 

Rye  and  crimson  clover,  either  separately  or  in  mixture,  are  most 
used,  although  the  use  of  wheat  instead  of  rye  is  not  uncommon. 
After  early  potatoes  a  cover  crop  may  be  used  or  the  field  may  be  laid 
down  for  hay.  After  the  main  crop  a  cover  crop  of  clover  or  rye 
may  be  seeded,  while  after  the  late  crop  only  rye  can  be  used.  Ac- 
cording to  App,  cowpeas  are  sometimes  seeded  on  light  sandy  land 
after  an  early  potato  crop  and  are  later  plowed  under  and  followed 
by  rye.  Alsike  clover  has  been  used  quite  successfully  in  some  sec- 
tions of  New  Jersey;  but  both  alsike  clover  and  mammoth  clover, 
since  they  do  not  start  growth  so  early,  must  be  allowed  to  stand  later 
in  si)ring  than  crimson  clover.     (Fig.  8.) 

In  the  North,  outside  the  Atlantic  coast  region,  hairy  vetch  is 
practically  the  only  legume  that  can  be  seeded  in  the  fall  and  make 
enough  growth  to  turn  under  in  the  spring.  In  Indiana  crimson 
clover  is  successful  only  under  especially  favorable  conditions,  as  on 
sandy  soil,  and  it  can  not  be  generally  recommended  as  a  safe  crop 
north  of  the  Ohio  River.  In  Pennsylvania  it  is  reliable  only  in  the 
extreme  southeastern  part  of  the  State.  Hairy  vetch  and  rye  (fig.  6) 
make  a  good  combination,  the  latter  making  a  fair  growth  in  the 
fall  and  thus  preventing  the  washing  of  the  soil.  Buckwheat,  rape, 
and  cowhorn  turnips  are  highly  recommended  in  some  sections,  but 
they  can  not  serve  as  cover  and  green-manure  crops  to  be  turned 
under  in  spring,  as  they  will  not  survive  the  winter.  A  mixture  of 
lialf  a  bushel  of  seed  of  wheat  or  rye.  15  pounds  of  hairy  vetch,  and 
G  pounds  of  crimson  clover  has  been  successful  in  New  Jersey.  A 
sunmier  cover  crop  is  sometimes  used  to  follow  an  early  crop.  In 
this  case  such  crops  as  cowpeas,  soy  beans,  buckwheat,  rape,  turnips, 
or  various  combinations  may  be  seeded  and  turned  under  for  wheat 
or  rye  in  the  fall. 

TYPES  OF  GREEN-MANURE  CROPS. 

Green-manure  crops  may  be  considered  as  of  four  types : 

(1)  Those  occupying  the  ground  exclusively  throughout  the  summer.  This 
type  of  green-manure  crop  is  naturally  the  most  expensive,  since  no  crop  can 
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be  removed  from  the  field  that  season.  A  green-manure  crop  of  this  sort  is 
seldom  to  be  recommended  except  where  very  poor  soil  must  be  brought  to  a 
state  of  sufficient  productivity  to  allow  a  regular  rotation  to  be  established. 

(2)  Subsidiary  crops,  those  seeded  with  a  main  crop,  such  as  clovers  in 
grain,  and  turned  under  in  the  fall  or  the  following  spring.  Such  crops  involve 
little  extra  expense  besides  seed  and  may  even  be  grazed  moderately  without 
serious  harm.  The  Central  Experimental  Farm  in  Canada  showed  that  such 
crops  may  be  very  beneficial. 

(3)  Stubble  crops,  those  seeded  on  grain  stubble  after  harvest  for  turning 
under  in  the  fall  or  spring.  Cowpeas,  soy  beans,  vetch,  buckwheat,  rape,  tur- 
nips, and  such  crops  are  most  commonly  used  in  this  way. 
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Fig.  9. — Outline  map  of  the  United  States,  showing  general  green-manure  areas 


(4)  Winter  cover  crops.  For  this  purpose  crops  milst  be  selected  that  will 
endure  the  degree  of  cold  common  in  the  locality.  In  the  South  and  on  the 
Atlantic  seaboard,  crimson  clover  and  hairy  vetch  are  most  commonly  used, 
but  alsike  clover  and  mammoth  clover  have  also  been  successful  in  the  northern 
part  of  this  area.  Bur  clover  is  a  standard  winter  legume  in  the  cotton  belt. 
Rye  and  winter  oats  are  also  used  in  the  South,  especially  on  soils  where  it  is 
hard  to  get  a  good  catch  of  clover.  In  the  North  rye  or  rye  and  hairy  vetch 
are  most  successful. 
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REGIONAL  DISTRIBUTION  OF  GREEN-MANURE  CROPS. 

In  a  general  way  green-manure  crops  may  be  considered  with 
reference  to  their  use  in  the  South,  the  North,  on  the  Middle  Atlantic 
seaboard,  and  in  the  irrigated  orchards  of  California. 

In  the  cotton  belt  both  winter  and  summer  green  manures  may 
be  used.  For  the  former  bur  clover,  crimson  clover,  and  vetch  are 
well  suiteil ;  for  the  latter  cowpeas  and  velvet  beans  are  almost  uni- 
versally used,  while  beggarweed  is  locally  important,  especially  in 
Florida.  The  benefits  from  green  manuring  have  been  most  strik- 
ing in  the  South,  where  yields  on  run-down  lands  have  been  greatly 
inci-eased  by  this  means.  Figure  9  shows  approximately  the  extent  of 
the  green-manure  sections.  It  must  not  be  inferred  that  the  crops 
mentioned  are  confined  to  or  are  the  only  ones  used  in  the  sections 
named.  The  map  is  simply  meant  to  show  tlie  sections  where  these 
crops  are  the  mainstay  in  the  bettering  of  yields  by  green  manuring. 
In  the  area  which  is  left  white,  green  manuring  is  not  practiced 
except  in  an  incidental  way,  as  the  plowing  up  of  old  alfalfa  fields. 

On  the  middle  Atlantic  seaboard,  crimson  clover  is  the  chief  green- 
manure  crop;  in  the  North,  red  clover  and  alsike  clover,  although 
not  often  sown  especially  for  green  manure,  are  used  in  rotations, 
and  the  fall  and  spring  growth  when  turned  under  adds  a  consider- 
able quantity  of  green  matter  to  the  soil.  Hairy  vetch  and  rye 
also  are  used  extensively  for  green  manure.  In  the  western  part 
of  this  area  sweet  clover  has  of  late  years  become  one  of  the  most 
important  soil-improving  crops. 

In  California  green  manuring  is  important  only  in  the  irrigated- 
orchard  sections.  Here  the  seed  is  planted  in  the  fall,  and  the  crop 
makes  its  growth  during  the  winter.  During  the  summer  the  soil 
is  kept  cultivated  after  the  green-manure  crop  is  turned  under.  The 
crops  that  have  proved  best  in  southern  California  are  all  legumes; 
vetch  and  field  peas  were  in  recent  years  most  commonly  used,  but 
the  use  of  the  yellow  annual  melilot  and  vetch  has  become  more 
common.  In  the  apple  and  pear  orchards  of  Oregon  and  Washing- 
ton alfalfa  is  the  commonest  green-manure  crop,  but  vetch  or  red  and 
alsike  clovers  mixed  are  often  used. 

CROPS  TO  FOLLOW  GREEN  MANURES. 

The  full  results  of  a  green  manure  are  obtained  only  after  it  is 
completely  decayed  and  the  mineral  elements  changed  into  soluble 
forms.  This  requires  some  time,  so  that  the  beneficial  results  often 
extend  over  two  or  more  seasons.  When  a  green  crop  is  turned 
under  in  late  spring  nitrification  may  go  on  so  rapidly  that  in  46 
days  maximum  nitrification  may  be  reached. 
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Generally  speaking,  cultivated  crops  are  the  best  to  follow  green 
manures.  The  tillage  of  such  crops  hastens  the  decay  of  the  vege- 
table matter  and  by  aerating  the  soil  favors  additional  nitrogen 
fixation  by  the  soil  bacteria.  Corn,  cotton,  and  potatoes  on  most 
soils  derive  great  benefit  when  following  green  manures.  Rye  and 
oats  are  likewise  good  crops  to  use  in  this  way.  Wheat  and  barley 
give  varying  results,  often  favorable,  but  sometimes  show  no  in- 
crease, and  occasionally  a  loss  is  shown.  This  is  especially  true  the 
first  season  following  a  green-manure  crop. 

That  the  proper  succession  of  crops  may  be  a  matter  of  impor- 
tance has  been  shown  by  the  Rhode  Island  Agricultural  Experiment 
Station.  According  to  these  studies  one  crop  may  have  a  specific 
influence  on  another,  making  it  undesirable  as  a  preceding  crop. 
While  these  studies  have  not  been  carried  far  enough  to  enable  us 
to  draw  conclusions,  it  seems  clear  that  the  proper  succession  of 
crops,  especially  in  intensive  farming  or  in  the  growing  of  truck 
crops,  should  be  carefully  considered. 

At  the  United  States  Department  of  Agriculture  Tobacco  Experi- 
ment Farm  it  has  been  found  that  the  growth  of  tobacco  is  greatly 
inferior  after  soy  beans,  but  that  cowpeas,  hairy  vetch,  and  red  clover 
are  beneficial.  Corn  is  benefited  by  soy  beans.  Grass  injures  to- 
bacco, corn,  and  potatoes. 

WHEN  TO  USE  GREEN  MANURES. 

Green  manuring  in  some  form  should  be  part  of  the  regular  farm 
practice  on  most  of  the  farms  east  of  the  one  hundredth  meridian  and 
on  irrigated  land  elsewhere.  This  does  not  mean  that  the  production 
of  regular  crops  for  sale  or  consumption  should  be  sacrificed,  but  that 
rotation  should  be  so  arranged  as  to  work  a  green-manure  crop  of 
some  kind  between  regular  crops.  Summer  green  manuring  can  be 
recommended  only  on  poor  soils,  the  returns  from  which  must  be 
temporarily  sacrificed  in  order  to  improve  the  land,  or  on  sandy,  clay, 
or  adobe  soils  to  improve  the  physical  texture.  In  orchards,  too, 
the  summer  green-manure  crop  is  profitable,  as  it  does  not  interfere 
with  the  main  or  fruit  crop  and  is  even  beneficial  to  the  trees.  At- 
tention has  been  called  to  the  evidence  that  green-manure  crops  will 
increase  yields  and  also  to  the  fact  that,  so  far  as  any  exact  observa- 
tions are  of  record,  it  would  appear  that  the  value  of  the  increased 
yields  does  not  usually  equal  the  forage  value  of  the  green-manure 
crop.  This  fact  makes  it  inadvisable,  as  a  rule,  to  sacrifice  a  summer 
crop  for  green  manure.  Green-manuring  crops  should,  however,  be 
grown  as  catch  crops,  seeded  with  or  after  a  grain  crop  or  after 
potatoes  or  other  crops  that  can  be  harvested  in  time  for  seeding. 
If  a  legume  can  not  be  seeded  early  enough,  rye  should  be  used,  or  a 
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legume  like  sweet  clover  on  suitable  land  may  be  seeded  with  grain  in 
the  spring  and  turned  under  for  corn  the  following  spring ;  this  prac- 
tice is  very  successful  in  Illinois.  The  annual  white  sweet  clover  may 
be  used  and  turned  under  in  the  fall.  Red  clover  might  be  used  in  the 
same  way,  but  the  growth  to  be  turned  under  will  not  be  as  heavy  as 
for  sweet  clover,  and  the  stand,  if  obtained,  is  likely  to  be  more 
valuable  in  the  regular  rotation ;  in  fact,  on  good  soil  where  the  rota- 
tion includes  clover  every  third  year  the  need  of  a  green-manure  crop 
will  not  be  so  often  felt.  This  is  especially  true  where  such  land  is 
kept  in  good  shape  by  the  addition  of  lime  or  phosphates,  where 
these  are  needed.  By  this  means  the  legume  crop  is  stimulated  to  a 
l)etter  growth,  the  root  development  is  better,  and  more  stubble  and 
rop  residues  are  left  to  furnish  organic  matter.     About  one-third 


Fit.  t    of    sowing    cotton    seed    immcdi        „       ;   •  r 

turning  under  a  green-manure  crop.  In  pots  C  to  J  of  both  rows  green  manure  was 
turned  under ;  seed  was  placed  In  the  soil  of  the  upper  row  at  once,  in  the  lower  row 
aiter  two  weeks. 

of  the  weight  of  the  red-clover  plant  and  about  half  of  that  of  alfalfa 
is  in  the  root,  so  that  when  these  plants  or  sweet  clover  are  used  in 
the  rotation  the  income  from  the  land  need  not  be  sacrificed  for  the 
sake  of  growing  a  green-manure  crop. 

The  use  of  green  manures  in  dry  farming  in  semiarid  regions  is  as 
a  rule  impracticable,  as  with  insufficient  moisture  vegetable  matter 
decays  very  slowly.  The  soil  is  thus  filled  with  air  spaces  and  loses 
much  water  by  evaporation. 

WHEN  AND  HOW  TO  TURN  UNDER  A  GREEN-MANURE 

CROP. 

Though  no  definite  dates  can  be  given  for  the  turning  under  of  a 
green-manure  crop,  certain  general  considerations  will  govern.  To 
be  useful  to  the  next  crop  a  green  crop  must  decay,  and  for  this, 
moisture  is  essential.    In  the  process  of  decay  certain  substances  are 
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produced  and  it  has  been  found  that  during  the  early  stages  of 
decay  the  effects  on  seed  planted  too  soon  after  the  green  crop  is 
turned  under  may  be  injurious.  Figure  10  shows  the  effect  on  the 
germination  of  cotton  seed  when  planted  as  soon  as  the  green  manure 
has  become  mixed  with  the  soil.  Pots  A  and  B  had  no  green  ma- 
nure ;  C  and  D  had  green  manure  at  the  rate  of  about  2,500  pounds 
per  acre;  E  and  F,  5,000  pounds;  G  and  H,  10,000  pounds;  and 
I  and  J,  20,000  pounds  of  green  manure  per  acre.  The  seeds  in 
the  upper  row  of  pots  were  planted  at  once.  Note  that  where  only 
5,000  pounds  per  acre  were  turned  under  the  germination  was  re- 
duced, and  where  10,000  pounds  were  used,  which  is  only  a  small 


Fig.  11, — Plowing  under  a  crop  of  crimson  clover.     This  crop  should  have  been  turned  under 
at  least  two  weeks  earlier  for  the  best  results  with  cotton.     (See  also  fig,  10.) 

green-manure  crop,  the  stand  was  nearly  a  failure.  In  the  lower 
row  of  pots  the  treatments  were  the  same  as  in  those  of  the  uj^per 
row,  but  the  seed  was  planted  two  weeks  after  the  green  manure 
was  turned  under. 

A  green-manure  crop,  therefore,  should  be  turned  under  at  least 
two  weeks  before  the  next  crop  is  planted.  This  depends,  of  course, 
on  the  quantity  of  green  stuff  plowed  under  and  on  the  crop  to  fol- 
low; cotton  seedlings,  for  example,  are  more  sensitive  to  injurious 
substances  than  corn  seedlings.     (Fig.  11.) 

Although  the  time  when  a  given  crop  must  be  plowed  under  may 
depend  largely  on  other  considerations  than  the  maturity  of  the 
green-manure  crop,  the  fact  that  such  a  crop  may  increase  greatly 
in  value  during  the  later  stages  of  growth  should  not  be  overlooked. 
The  Delaware  Agricultural  Experiment  Station  showed  that  the 
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J  a  in  in  nitro^n  made  by  a  crop  of  crimson  clover  during  the  month 
I  cfoiv  full  bloom  depended  on  the  thickness  of  the  stand  and  tho 
richness  of  the  soil  in  nitrates.  The  plants  of  a  thm  stand  on  poor 
M)il  acquired  the  larjrer  part  of  their  nitro<ren  durin<r  this  montli 
and  should  therefore  be  allowed  to  stand  as  long  as  possible,  while 
thost»  of  a  thick  stand,  especially  on  soil  that  had  frequently  grown 
(lover  and  was  consequently  well  supplied  with  nitrates,  increased 
little  in  nitrogen  during  this  time  and  might  as  well  have  been 
turned  under  early.  In  orchard  work  in  Delaware,  Maryland,  and 
adjacent  States,  crimson  clover  will  necessarily  have  to  be  turned 
under  before  the 
inaxiuium  quantity 
of  nitrogen  has  been 
gathered.  If  left 
after  the  flower  buds 
appear  it  takes  mois- 
ture from  the  soil 
and  trees,  so  that  the 
land  becomes  un- 
necessarily expensive 
to  plow,  and  decay 
processes  are  also 
pushed  too  far  for- 
ward in  the  season 
for  maximum  twig 
and  fruit  growth. 

The  effect  which 
the  time  of  turning 
under  a  green  crop  may  have  on  the  loss  of  nitrogen  should  be  con- 
sidered. When  a  green  crop  is  turned  under  in  the  fall  for  corn  the 
following  year  there  maj'  be  some  loss  of  nitrogen  in  the  late  spring 
before  corn  is  planted.  However,  labor  considerations  also  will  help 
to  govern  this  matter.  In  some  parts  of  the  com  belt  farmers  prefer 
to  plow  in  the  fall,  because  the  land  is  cold  and  wet  in  the  spring  and 
fall  plowing  enables  them  to  reduce  the  rush  of  spring  work  and  to 
get  the  land  ready  earlier.  On  light  land,  plowing  under  a  green 
crop  in  the  spring  generally  gives  the  best  results,  while  on  heavy 
land  fall  plowing  is  often  best.  In  the  South  the  best  rule  is  to  turn 
under  the  green  crop  two  weeks  or  a  month  before  the  next  crop  is  to 
be  planted.  If  the  land  washes  and  a  winter  crop  can  not  be  planted, 
it  is  better  to  leave  the  green  crop  on  the  ground  than  to  leave  the 
ground  bare. 

The  turning  under  of  this  green  matter  also  interrupts  the  capil- 
larity of  the  soil,  especially  if  the  furrow  slice  is  laid  flat.    In  plow- 


FiG.  12. — S«^tlon  of  plowed  land,  showing  thp  corn^ct 
proportions  and  position  of  tlie  furrow  sllcf  as  left 
by  a  moldboard  plow.  The  effect  of  the  jointer  in 
turning  under  the  edge  of  the  furrow  sllc<»  as  well  as 
the  position  of  turned-under  vegetation  is  apparent. 
Do  not  turn  the  furrow  slice  flat ;  leave  it  on  edge. 
(From  Lyon  and  Pippin.) 
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ing,  therefore,  the  furrow  slice  should  be  laid  slanting;  an  angle  of 
30°  to  40°  is  recommended.  (Fig.  12.)  The  soil  should  also  be  thor- 
oughly rolled,  so  as  to  compact  it  about  the  mass  of  plant  matter  as 
much  as  possible.  This  will  hasten  decay  and  prevent  the  drying  out 
of  the  soil.  The  compacting  may  be  done  best  with  a  disk  harrow, 
which  will  at  the  same  time  cut  up  the  surface  and  prepare  the  seed 
bed.    A  corrugated  roller  is  also  an  excellent  tool.    (Fig.  13.) 

When  the  green  crop  is  heavy  it  may  be  cut  up  by  disking  twice, 
the  second  time  at  right  angles  to  the  first,  before  plowing.  A  diffi- 
culty that  may  be  encountered,  however,  is  the  piling  up  of  the  loose 
material  in  front  of  the  plow.    Some  farmers  have  found  it  a  good 


Fig.   13. — Packing  the  ground   after   turning  under  a  green-manure   crop. 

plan  to  run  a  planker  over  the  green-manure  crop,  so  as  to  lay  it  flat 
in  the  direction  the  plow  is  to  be  run.  A  chain  or  a  No.  9  wire  may 
also  be  attached  to  the  back  of  the  plow  beam  and  to  one  end  of  the 
whiffletree,  so  as  to  turn  the  mass  into  the  furrow. 

THE  CHOICE  OF  A  GREEN-MANURE  CROP. 

^Vhenever  a  green-manure  crop  is  to  be  used,  preference  should  be 
given  to  a  legume  if  it  is  available,  because  such  a  crop  will  add 
materially  to  the  nitrogen  content  of  the  soil.  Where  there  is  a 
choice  between  two  or  more  legumes  the  question  arises  as  to  which 
is  to  be  preferred.    Among  the  important  points  that  determine  the 
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Milae  of  a  leguminous  crop  are  (1)  its  value  as  forajre,  both  in 
quantity  and  quality  either  as  hay  or  pasture,  and  (2)  its  ability  to 
supi)ly  a<l(litional  nitrofron.  Other  points  that  deserve  consideration 
are  the  cost  of  the  seed,  the  ease  of  plowinjr  under  the  crop,  the  deep- 
root  eihiess  of  the  plants,  and  their  ability  to  choke  out  weeds. 

Wlien  the  whole  crop  is  j^IowhmI  under,  the  effect  on  the  subsecpient 
crops  is  determined  mainly  by  three  factors — namely,  the  qmintity 
of  humus  formed,  which  is  directly  measured  by  tlie  tonna<re  of  the 
'  crop,  the  physical  chan«res  I)rou*rht  about  in  the  soil,  and  the  quantity 
,   of  nitro«ren  taken  from  the  air  and  added  to  the  soil.     Some  authori- 
ties contend  tbat  the  value  of  a  jrreen-manure  crop  depends  almost 
^  wholly  on  the  (juantities  of  plant  foods,  esi>ecially  nitrogen,  that 
^  will  be  lil)erated  by  the  decay  of  the  plants.     There  are  many  data, 
however,  which,  though  but  little  understood  at   present,  seem  to 
show  that  other  factors  play  an  important  part.     These  little-known 
factors  apfiear  to  be  connected  with  the  production  of  humus  and 
the  chemical  changes  associated  with  this  process.     That  the  produc- 
tion of  nitrate  is  one  very  imj^rtant  result  of  green  manuring  is 
i  certain,  and  it  is  equally  true  that  legumes  will  increase  the  nitrate 
content  of  soils  more  rapidly  than  will  nonlegumes.     The  effect  of 
various  legimies  depends,  however,  not  wholly  on  the  nitrogen  con- 
tent, but  is  in  an  unknown  way  specific,  as  has  been  pointed  out. 
Much  is  still  to  be  learned,  and  so  far  the  value  of  different  green 
manures  has  l>een  determined  wholly  or  mainly  by  the  influence  they 
have  on  the  succeeding  crop  or  crops. 

Green  manures  are  of  value  in  checking  certain  chlorotic  diseases 
in  orchards,  and  they  are  said  to  influence  the  quality  of  the  fruit. 
How  these  effects  are  produced  we  do  not  know.  In  India  the 
turning  under  of  green  manures  just  before  planting  the  field  to 
indigo  is  said  to  have  made  the  plants  more  susceptible  to  insect 
attacks.  From  a  practical  standpoint,  we  know  that  green  manures 
are  generally  beneficial,  but  we  know  very  little  about  the  processes 
through  which  this  influence  is  exerted. 

THE  PRINCIPAL  LEGUMINOUS  GREEN-MANURE  CROPS. 

There  are  in  the  United  States  14  leguminous  field  crops  that  are 
more  or  less  extensively  grown.  In  the  approximate  order  of  their 
importance  these  are :  Red  clover,  alfalfa,  alsike  clover,  sweet  clover, 
cowpeas.  peanuts,  soy  beans,  velvet  beans,  crimson  clover,  field  peas, 
^  vetch,  Japan  clover,  bur  clover,  and  white  clover.  A  few  more, 
such  as  beggarweed.  grass  peas,  fenugreek,  and  horse  beans,  are  culti- 
vated to  a  less  extent  or  in  restricted  localities.     Many  others  are 
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bein^  tested  or  have  been  tested  in  an  experimental  way,  but  as  yet 
are  not  grown  as  crops. 

From  an  agricultural  point  of  view,  legumes  may  be  classified  into 
three  groups:  (1)  Summer  annuals,  including  cowpeas,  soy  beans, 
peanuts,  beans,  velvet  beans,  and  in  the  North  common  vetch  and 
field  peas ;  (2)  winter  annuals,  comprising  crimson  clover,  bur  clover, 
hairy  vetch,  common  vetch,  and  in  mild  climates  field  peas  (in  parts 
of  the  South  red  clover  also  behaves  as  a  winter  annual)  ;  and 
(3)  biennials  or  perennials,  embracing  red  clover,  white  clover,  alsike 
clover,  alfalfa,  and  sweet  clover. 

Each  of  these  crops  can  be  grown  advantageously  only  in  a  more 
or  less  definitely  limited  region.  For  the  particular  purpose  in  view 
it  rarely  happens  that  a  choice  of  two  or  more  equally  valuable 
legumes  is  offered.  Usually  one  is  so  much  superior  to  any  other 
available  legume  that  substitution  is  practically  out  of  the  question. 
In  a  few  cases,  however,  the  use  of  one  legume  in  place  of  another 
is  practicable.  Thus,  cowpeas  and  soy  beans  are  agriculturally  much 
alike  and  are  adapted  to  nearly  the  same  regions. 

In  like  manner  crimson  clover,  bur  clover,  and  the  vetches  over  a 
large  area  may  be  used  one  in  place  of  another.  In  some  sections 
the  culture  of  red  clover  is  no  longer  profitable,  and  alsike  clover  or 
sweet  clover  is  being  substituted.  Alsike  clover  commonly  yields  less 
but  will  grow  on  soils  deficient  in  lime.  Sweet  clover  is  even  more 
dependent  on  the  presence  of  lime  in  the  soil  than  red  clover,  but 
when  lime  is  supplied  it  will  grow  on  poorer  soil  and  resist  more 
hardship  than  any  similar  crop.  Being  a  biennial  it  can  replace  red 
clover  in  a  rotation.  It  is  one  of  the  best  soil-improving  crops  known 
There  is  also  an  increasing  use  of  alfalfa  in  place  of  red  clover,  but 
with  alfalfa  the  best  practice  is  to  keep  the  fields  in  this  crop  three 
years  or  longer. 

RED   CLOVER.^ 

Red  clover  (fig.  8)  is  a  biennial  and  the  standard  legume  in  farm 
rotations  in  the  Northern  States.  It  is  commonly  seeded  with  grain, 
cut  for  hay  once  and  for  seed  if  the  conditions  are  right,  and  the 
aftermath  pastured  or  turned  under  for  the  following  crop.  A  very 
large  proportion  of  the  red  clover  seeded  is-  put  in  with  timothy. 
Mammoth  clover,  a  large-growing  form  of  red  clover,  is  much  used 
for  soil  improvement,  as  it  makes  a  greater  mass  of  growth  than  the 
medium  red.  Red  clover  is  not  infrequently  seeded  in  wheat  and 
either  that  fall  or  the  following  spring  is  turned  under  as  a  green/ 
manure  for  the  next  crop.  At  the  Central  Experimental  Farm  of 
Canada  it  was  shown  that  the  winterkilling  of  red  clover  did  not  de-\ 

1  Trifolium  pretense.     Consult  Farmers'  Bulletin  455.  entitled  "  Red  Clover." 
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>troy  its  fertilizings  value.  With  the  exception  of  its  use  as  a  catch 
(Top  tlie  entire  growth  of  red  clover  is  probably  seldom  turned  under 
for  ^reen  manure,  as  it  is  too  valuable  for  forage  or  for  seed.  The 
roots  and  stubble,  however,  contain  much  more  fertilizing  matter 
than  is  the  case  with  most  lep:umes.  The  roots  of  red  clover  extend 
to  a  depth  of  4  to  G  feet,  but  much  the  largest  portion  is  in  the  upper 
foot  of  soil.  The  j)roportion  of  r(K)t  to  top  has  been  variously  esti- 
mated. The  Minnesota  and  Delaware  Agricultural  Experiment  Sta- 
tions found  nearly  half  as  many  pounds  of  root  as  of  top;  the  Wis- 
consin station  one-quarter  as  much;  the  Central  Experimental  Farm 
at  Ottawa  more  than  two-thirds  as  mvich;  while  in  1-year-old  clover 
in  Michigan  the  weight  of  r(K)ts  nearly  e(iualed  that  of  tops. 

The  percentage  of  the  total  fertilizer  ingredients  in  the  crop  that  is 
found  in  stubble  and  roots  is  also  larger  in  red  clover  than  in  any 
other  legume  except  alfalfa,  though  figures  on  sweet  clover  are  not 
ivailable.  The  Delaware  Agricultural  Experiment  Station  found 
that  ^0  per  cent  of  the  money  value  of  the  fertilizers  in  the  crop  was 
in  the  root.  Red  clover,  therefore,  is  better  suited  than  most  legumes 
to  a  place  in  the  rotation  which  requires  the  removal  of  the  parts 
above  ground  and  the  use  of  the  stubble  and  roots  for  keeping  up  the 
subsequent  yields.  However,  it  must  not  be  thought  that  such  a  sys- 
tem can  be  continueil  indefinitely,  except  possibly  on  very  rich  soil. 
It  has  been  found  that  on  many  soils  turning  under  roots  and  stubble 
only  once  in  three  years  is  not  enough  to  maintain  yields. 

CRIMSON  CLOVER.' 

Crimson  clover  (figs.  7  and  11)  is  a  winter  annual  and  is  an  im- 
portant crop  along  the  Atlantic  coast  from  New  Jersey  southward 
and  in  many  parts  of  the  cotton  belt.  On,  the  Atlantic  seaboard  and 
in  portions  of  the  South  it  is  the  great  winter  cover  and  green-manure 
crop.  AMiile  the  root  system  is  extensive,  it  does  not  compare  favor- 
ably in  this  respect  with  red  clover,  the  Delaware  Agricultural  Ex- 
periment Station  finding  but  10  per  cent  of  the  air-dry  substance  in 
the  root,  as  against  30  per  cent  for  red  clover.  However,  the  per- 
centage of  nitrogen  in  the  entire  plant  is  higher  in  crimson  clover 
than  in  red  clover.  From  Delaware  to  the  Gulf  of  Mexico  it  is  fre- 
quently seeded  at  the  last  working  of  the  corn  or  cotton  and  turned 
under  for  the  next  crop.  In  the  South  it  is  necessary  to  turn  it  under 
before  it  has  attained  full  development  if  it  is  to  be  followed  by  cot- 
ton, but  if  corn  is  to  be  planted  the  clover  may  be  allowed  to  come 
into  bloom,  or  a  seed  crop  may  even  be  taken  and  the  stubble  and 
straw  turned  under  in  time  to  plant  late  quick-maturing  corn.     In 

*  Tnfolium  incam<itum.  Consult  Farmers'  Bulletin  1142,  entitled  "  Growing  Crimson 
Clover." 
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Delaware,  where  crimson  clover  is  very  largely  used  as  a  winter  cover 
crop,  it  is  thought  that  it  should  be  plowed  under  at  the  first  appear- 
ance of  the  blossoms,  though  some  prefer  to  plow  even  earlier. 

SWEET  CLOVER.' 

Sweet  clover  is  a  biennial  and  has  but  recently  come  into  promi 
nence  as  a  forage  crop  and  soil  builder.  In  appearance,  the  plants, 
when  about  half  grown  resemble  alfalfa,  though  the  leaves  are  larger 
and  the  plant  has  a  bitter  taste.  When  allowed  to  mature  naturally, 
sweet  clover  makes  a  loose  hushy  plant,  5  feet  or  more  high,  with 
small  white  flowers  in  slender  racemes.  An  important  characteristic 
of  this  plant  is  the  very  large  taproot,  which  is  powerful  enough  to 
penetrate  stiff  clay  soils  and  in  which  a  great  quantity  of  reserve 
food  is  stored  up  during  the  first  season's  growth.  Yields  as  high 
as  30  tons  of  green  fodder  to  the  acre  have  been  recorded,  but  there 
is  yet  no  adequate  record  of  the  relation  between  roots  and  tops. 
The  composition  of  sweet  clover  is  nearly  the  same  as  alfalfa,  show- 
ing that  turning  under  a  good  stand  of  this  crop  would  furnish  a 
large  quantity  of  fertilizer  for  the  succeeding  crop.  Sweet  clover 
is  perhaps  the  most  important  green-manure  crop  in  parts  of  Missis- 
sippi and  Alabama.  It  also  is  used  for  this  purpose  in  parts  of  Ken- 
tucky, Illinois,  Iowa,  eastern  Kansas,  and  western  Ohio. 

Sweet  clover  will  thrive  on  almost  any  soil  provided  it  has  plenty 
of  lime.  In  this  respect  it  has  a  wider  range  of  usefulness  than 
either  red  clover  or  alfalfa,  doing  well  on  soils  too  poor  to  produce 
a  crop  of  either  of  these  two  plants.  It  thrives  in  all  parts  of  the 
United  States.  North  Dakota  is  not  too  cold  nor  is  Alabama  too  hot, 
and  it  will  get  along  with  less  water  and  more  salt  in  the  soil  than 
any  other  cultivated  legume.  Both  hulled  and  unhulled  seed  is  used, 
and  the  hulled  seed  is  often  scarified.  The  use  of  the  scarified  seed 
is  recommended,  especially  when  prompt  germination  is  wanted. 

The  seed  bed  for  sweet  clover  needs  to  be  very  firm,  and  good  stands 
have  been  obtained  by  seeding  on  land  so  hard  that  the  drill  would 
barely  leave  a  mark.  On  land  that  has  never  grown  sweet  clover  the 
seed  should  be  inoculated.  When  grown  in  the  South,  soil  on  which 
bur  clover  has  grown  may  be  used  for  inoculation,  as  the  same  or- 
ganism inhabits  the  nodules  on  the  roots  of  sweet  clover,  alfalfa,  and 
bur  clover. 

In  1916  an  annual  variety  of  Melilotus  alha^  was  introduced  to 
the  public  by  Prof.  H.  D.  Hughes,  of  Ames,  Iowa.  This  variety 
^ows  rapidly,  making  a  growth  variously  reported  as  from  3  to  6 

3  Melilotus  alba.  Consult  Farmers'  Bulletin  797,  entitled  "  Sweet  Clover  :  Growing  the 
Crop,'" 

*  See  U.  S.  Department  of  Agriculture  Circular  169,  entitled  "Annual  White  Sweet 
Clover  and  Strains  of  the  Biennial  Form." 
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feet  in  lu'i<xht  durin*;  one  season.  It  forms  no  resting  buds,  and  con- 
se(|uently  does  not  live  over  winter.  At  present  too  little  is  known 
about  the  crop  to  permit  a  positive  statement  as  to  its  value  in  the 
rotation.  Many  people  are  hopeful  and  some  nw  enthusiastic  regard- 
in<r  its  future,  but  no  data  are  at  hand  covering  the  various  points  that 
will  affe<^t  the  usefulness  of  this  variety,  except  the  fact  that  it  makes 
its  growth  in  one  season  and  will  under  most  conditions  make  more 
growth  during  the  season  of  seeding  than  the  biennial  form. 

The  principal  American  crop  rotations  are  built  around  biennial 
clover  crops.  Wliether  the  annual  variety  will  lend  itself  to  good 
rotations  remains  to  In?  learned.  That  the  annual  variety  w^ill  prove 
useful  may  be  confidently  anticipated,  but  ho\v  useful  as  a  green 
manure  is  a  question  that  can  not  be  answered  at  present. 

YELLOW  ANNUAL  MKLILOT.  OR  SOUR  CLOVER.* 

Ill  the  past  few  yeai*s  sour  clover  has  become  one  of  the  most  ex- 
tensively used  green-manure  crops  in  the  citrus  and  walnut  groves 
of  southern  California.  Its  extensive  use  was  brought  about  by  the 
experimental  demonstration  of  its  high  fertilizing  value  together 
with  the  fact  that  the  seed  was  available  at  a  much  lower  price  than 
the  seed  of  any  other  legume  that  could  there  be  used  for  green- 
manuring  purposes.  AMiile  the  demand  for  this  seed  has  greatly 
increased  it  still  can  be  procured  at  a  comparatively  low  figure.  Most 
of  the  sour-clover  seed  on  the  market  is  obtained  as  a  waste  product 
from  the  grain  fields  of  California  and  Arizona,  where  it  occurs  as 
a  weed. 

Sour  clover  is  an  annual.  The  requirements  for  its  best  develop- 
ment are  about  the  same  as  for  vetch  and  field  peas,  but  it  will  not 
make  as  much  growth  during  the  average  winter  months  in  southern 
California  as  the  other  crops  mentioned. 

In  California  the  minimum  temperature  at  which  it  can  make 
growth  is  higher  than  for  common  vetch,  purple  vetch,  field  peas, 
and  some  other  plants,  and  partly  for  this  reason  it  does  not  produce  as 
heavy  a  growth  for  turning  down  early,  by  the  middle  of  February 
in  southern  California  for  example,  as  do  these  other  plants. 

The  fertilizing  value  of  sour  clover  is  high,  and  if  a  good  growth 
for  turning  under  at  the  proper  time  can  be  had  its  use  is  advisable. 

BUR  CLOVER.^ 

Without  doubt  one  of  the  most  valuable  soil-improving  crops  for 
the  cotton  belt  is  bur  clover.  It  is  a  winter  annual  but  will  not  endure 
severe  cold.     In  the  Cotton  States  its  value  lies  partly  in  the  fact 

'  Melilotus  indica. 

"  Medicago  rahica  and  M.  hispida  denticulata.  Consult  Farmers'  Bulletin  693,  entitled 
"  Bur  Clover." 
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that  it  can  be  handled  with  a  minimum  of  expense,  reseeding  itself 
readily  and  covering  the  ground  during  the  winter,  thus  not  only  en- 
riching the  soil  at  a  time  when  other  crops  can  not  be  grown,  but 
preventing  washing  and  leaching.  When  used  as  a  green-manure 
crop  for  the  benefit  of  cotton  or  corn,  rows  of  bur  clover  may  be 
left  standing  at  suitable  intervals  when  plowing  for  the  summer 
crop.  The  burs  ripening  on  the  plants  thus  left  will  reseed  the  field 
for  the  next  winter's  stand  of  bur  clover. 

There  are  two  species  in  common  cultivation,  the  Southern,  or 
spotted,  and  the  California,  or  toothed.  Of  these  the  Southern 
species  seems  best  suited  to  the  cotton  belt,  as  it  is  a  stronger  grower 
and  more  resistant  to  cold.  The  seed  of  the  Southern  bur  clover  is 
commonly  sold  in  the  hull,  and  since  particles  of  soil  usually  adhere 
to  this,  there  is  no  need  to  inoculate.  The  California  seed  is  hulled 
and  does  not  carry  inoculating  germs. 

ALFALFA.' 

Alfalfa  is  grown  as  a  cover  and  green-manure  crop,  particularly 
in  the  apple  orchards  of  parts  of  Washington  and  Oregon  and  in  the 
orange  groves  of  the  Salt  River  Valley  of  Arizona  and  to  some  ex- 
tent in  the  irrigated  apple  orchards  of  Utah  and  Colorado.  The  use 
of  this  crop  in  orchards  has  become  common  only  within  the  past 
few  years,  though  it  has  been  used  by  a  few  citrus  growers  in  Ari- 
zona for  about  20  years.  In  the  Wenatchee,  Wash.,  district  about  75 
per  cent  of  the  orchard  area  was  planted  to  alfalfa  in  1919. 

The  method  of  handling  alfalfa  in  orchards  is  quite  variable, 
though  in  all  cases  it  is  desirable  to  turn  as  much  of  the  crop  back  into 
the  soil  as  possible.  In  the  Salt  River  Valley  of  Arizona  good  results 
have  been  obtained  from  orange  groves  in  which  the  alfalfa  was  al- 
lowed to  stand  throughout  the  year,  uncut  and  uncultivated.  Cutting 
the  crop  at  intervals  and  allowing  it  to  lie  without  further  attention 
also  has  proved  satisfactory ;  also  disking  the  crop  into  the  soil.  In 
Washington  the  crop  is  perhaps  more  often  cut  and  disked  into  the 
soil,  though  removing  the  cut  crop  as  hay  is  not  uncommon.  This 
latter  practice,  however,  is  not  advised  except  Avhen  the  need  for 
immediate  cash  returns  makes  it  necessary. 

Alfalfa  can  be  used  successfully  in  orchards  only  when  an  adequate 
water  supply  is  available.  While  it  may  save  some  water  by  prevent- 
ing run-off  and  evaporation,  it  also  uses  a  large  quantity  in  its 
growth.  AVhere  an  abundance  of  water  is  not  available  the  alfalfa 
may  use  so  much  as  to  deprive  the  trees  of  what  they  need. 
Orchardists  must  also  bear  in  mind  that  if  a  hay  crop  is  taken  the 

'  Medicago  sativa.     Consult  Farmers'  Bulletin  339,  entitled  "  Alfalfa.'' 
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hayinjr  nm\  sprayin«r  oi)erations  should  bo  so  managed  as  not  to  inter- 
fere with  one  another. 

Alfalfa  can  not  be  used  with  equally  good  success  in  all  orchard 
areas.  Soils  that  are  heavy  usually  require  thorouj]^h  cultivation  and 
are  not  suited  to  a  permanent  crop.  It  is  perhaps  also  true  that  a 
I)ermanent  cover  crop  can  be  used  to  much  better  advantajje  in  rejrions 
having  intense  summer  heat,  thou<rh  the  exact  relation  of  soil  tem- 
peratures to  crop  production  in  this  connection  never  has  been  defi- 
nitely determined. 

VETCHES* 

Two  vetches  in  particular  are  cultivated  in  the  United  States,  the 
common  vetch,*  or  tares,  and  the  hairy,  or  Russian,^*^  vetch.  The 
former  is  much  use<l  as  a  winter  crop  for  hay  and  seed  in  western 
Ori'jron  and  Washin«;ton,  being  commonly  sown  alone  or  with  oats  or 
wheat.  It  is  also  extensively  grown  in  the  citrus  orchards  of  Cali- 
fornia as  a  winter  green-manure  crop.  In  the  Northern  States  it 
winterkills. 

Hairy  vetch  is  in  a  general  way  like  common  vetch,  but  xiecidedly 
more  resistant  to  cold.  It  will  ordinarily  survive  the  winter  in  most 
parts  of  the  United  States  and  in  Canada.  In  fact,  it  is  more  resis- 
tant to  cold  than  any  other  annual  legume  grown.  On  this  account  it 
is  particularly  valuable  in  the  North.  Where  the  winter  tempera- 
ture is  not  cool  enough  to  prevent  growing,  as  in  California,  it  has 
been  found  that  hairy  vetch  grows  much  more  slowly  in  cool  weather 
than  the  common  vetch,  and  the  latter  is  therefore  preferred.  Hairy 
vetch,  however,  grows  very  rapidly  as  the  weather  becomes  warm. 

Hairy  vetch  is  especially  used  in  Michigan  both  as  an  orchard 
cover  crop  and  for  the  improvement  of  sandy  land.  It  has  been 
found  more  successful  on  the  light  lands  of  western  Michigan  than 
any  other  legume  that  can  be  seeded  in  late  summer. 

Purple  vetch  ^Ms  a  new  and  very  promising  crop  for  green  manure. 
It  is  especially  adapted  for  use  in  the  citrus  orchards  of  the  south- 
western United  States.  Under  mild  winter  conditions,  such  as  pre- 
vail in  that  region,  it  makes  more  winter  growth  than  either  common 
or  hairy  vetch.  It  is  less  winter  hardy  than  common  vetch  and  can 
not  be  grown  successfully  as  a  winter  annual  in  regions  where  the 
winter  temperature  falls  much  lower  than  15°  F.  above  zero. 

Hairy  vetch  is  objectionable  where  small  grains  are  used  in  rota- 
tion, as  it  becomes  somewhat  weedy  in  grain  fields.  Common  vetch 
volunteers  to  some  extent.  Except  for  this,  vetches  are  very  valuable 
crops  and  deserve  much  more  extensive  cultivation. 

^  Consult   Farmers'    Bulletin   515,   entitled    "  Vetches."         ^°  Vicia  rillosa. 

"  Vicia  sativa.  *^  Vicia  atropurpurea. 
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THE  COWPEA." 

In  the  South  the  cowpea  (see  title-page)  is  used  more  than  any 
other  crop  as  a  soil  enricher.  It  is  characterized  by  remarkable 
ability  to  grow  in  poor  soils  and  to  cover  the  ground  so  densely  as 
to  choke  out  most  weeds.  It  usually  bears  on  its  roots  an  abundance 
of  nodules,  whether  the  soil  has  been  inoculated  or  not,  although  in 
localities  where  the  cowpea  has  not  been  grown  previously  the 
nodules  may  be  absent.  In  such  cases  inoculation  becomes  necessary, 
for  it  is  through  the  nodules  on  the  roots  that  the  beneficial  effects 
of  the  cowpea  are  produced. 


' 

^^^^^^^B 

'  »-'  ^^Hi^'^s?*' , 

^^i> 

Fig.  14. — Soy  beans  in  cultivated  rows,  showing  tlie  upright  habit  of  the  plants. 

Cowpeas  are  commonly  planted  between  rows  of  corn  at  the  time 
of  the  last  cultivation,  or  they  are  broadcasted  upon  the  stubble  of 
small  grains  and  disked  in.  Cowpeas,  however,  like  other  crops, 
respond  markedly  to  cultivation,  and  there  is  a  growing  tendency 
to  plant  them  upon  well-prepared  soil.  This  practice  results  in  a 
great  increase  of  the  crop,  whether  grown  for  hay  or  for  seed. 

More  numerous  experiments  have  been  conducted  in  this  country 
to  determine  the  effects  of  cowpeas  used  as  a  green  manure  than 
have  been  devoted  to  all  other  leguminous  crops  combined.  Almost 
without  exception  these  experiments  have  indicated  a  very  bene- 
ficial effect  upon  subsequent  crops.  The  benefit  often  lasts  two 
or  three   years.     These   good    results   appear   with   practically   all 

^'Vigna  sinensis.  Consult  Farmers'  Bulletins  1148  and  1153,  entitled,  respectively, 
*'  Cowpeas  :  Culture  and  Varieties  "  and  *'  Cowpeas  :  Utilization." 
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rrops — t'otton,  corn,  sorjrhum,  or  small  grains.  Except  on  the  poor- 
est soils,  careful  experiments  show  that  it  is  decidedly  more  profit- 
al)le  to  use  the  cowpea  crop  as  hay  or  pasture  and  then  i)l()w  under 
the  stubble  than  it  is  to  plow  under  the  whole  crop.  Although 
plowing  under  the  whole  crop  produces,  as  a  rule,  a  greater  effect, 
it  is  not  enough  greater  to  equal  the  value  of  the  crop  as  feed. 

SOY   BEANS." 

Soy  beans  are  adapted  to  a  much  wider  range  of  climate  than 
cowpeas,  l)eing  grown  successfully  even  in  Ontario  and  Wisconsin. 
As  a  forage  crop,  soy  l>eans  have  some  points  of  superiority  over 
cowj^eas,  the  hay  l>eing  rich  in  protein  and  somewhat  easier  to  cure. 
The  seed  is  cheaper  than  tliat  of  cowpeas,  usually  costing  only  two- 
thirds  as  much,  principally  Wcause  of  the  fact  that  the  seed  can  be 
liarvested  by  machinery.  It  also  has  the  advantage  that  the  seeds 
are  but  little  affected  by  weevils  and  that  the  plant  is  not  subject 
to  wilt.  On  these  accounts  soy  beans  are  preferred  by  an  increasing 
number  of  farmers  in  the  South.  Soy  beans,  however,  are  not  able 
to  compete  with  weeds  as  successfully  as  cowpeas,  and  on  this  account 
the  best  results  are  obtained  by  planting  in  rows  so  that  they  may  l)e 
cultivated  (fig.  14).  (Considerable  difficulty  is  experienced  at  first  in 
obtaining  nodules  on  the  roots  of  soy  beans,  but  when  once  these  have 
appeared  there  is  no  further  trouble  with  that  particular  piece  of 
ground.  Apparently,  soy  beans  have  a  greater  power  than  cowpeas 
to  absorb  atmospheric  nitrogen  through  their  roots  (see  fig.  1). 

VELVET  BEAN." 

The  velvet  bean  is  somewhat  objectionable  for  green  manuring 
on  account  of  the  very  viny  habit  of  the  plant,  which  renders  it  diffi- 
cult to  plow  under  (fig.  15) .  In  orchards  velvet  beans  have  been  found 
undesirable  on  account  of  their  tendency  to  climb  the  trees,  but  the 
new  bush  velvet  bean  overcomes  this  objection.  At  the  Arkansas 
Agricultural  Experiment  Station  velvet  beans  gave  better  results  on 
a  subsequent  crop  of  cotton  than  eithel*  soy  beans  or  cowpeas.  With 
wheat,  velvet-bean  stubble  gave  better  results  than  either  cowpea 
stubble  or  soy-bean  stubble,  though  the  difference  was  very  slight.  It 
is  noteworthy  also  that  velvet-bean  stubble  gave  much  better  results 
on  the  succeeding  crop  of  wheat  than  where  the  whole  crop  of  velvet- 
bean  A'ines  was  plowed  under,  and  the  same  was  true  in  regard 
to  both  cowpeas  and  soy  beans.  In  all  cases,  however,  there  was  a 
marked  increase  of  crop,  due  to  the  influence  of  legumes.     Velvet 

'=»  Soya  max.  Consult  Farmers'  Bulletin  973,  entitled  "  The  Soy  Bean  :  Its  Culture  and 
Isos." 

1*  Stizolobium  deeringianum.     Consult  Farmers'  Bulletin  962,  entitled  "  Velvet  Beans." 
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beans  can  not  be  grown  so  far  North  as  cowpeas,  and  not  nearly  so 
far  as  soy  beans. 

MISCELLANEOUS  LEGUMES. 

Of  less  importance  than  the  crops  described  but  yet  of  considerable 
use  under  special  conditions  is  the  field  pea.^^  This  pea  was  once 
considerably  used  in  California  as  a  winter  green-manure  crop  in 
orchards,  but  it  has  lately  been  replaced  by  other  crops.  At  present, 
peas  are  used  as  a  green-manure  crop  in  the  orchards  about  San 
Antonio,  Tex. 
>  The  Tangier  pea,^^  a  native  of  North  Africa,  resembles  in  a  gen- 
eral way  the  garden  sweet  pea.     It  has  given  the  largest  yields  of 
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Fig.  15. — A  crop  of  velvet 


3  months  old,  showing  a  great  mass  of  material  foi 
soil  building. 


green  matter  to  the  acre  of  any  annual  legume  grown  in  California. 
The  dense  growth  chokes  out  weeds  completely.  It  is  a  good  green- 
manure  crop,  but  the  seed  has  been  hard  to  get.  There  is  hope  that 
this  difficulty  may  be  overcome. 

The  upright-growing  horse  bean  produces  ^^  a  great  deal  of  green 
matter  in  some  sections,  but  it  is  not  generally  equal  to  vetch. 
Lupines  and  yellow  trefoil  are  used  very  much  in  Europe  but  not  in 
America.  Fenugreek  has  done  well  in  California,  especially  in  sec- 
tions near  the  coast.     "Wild  hemp  ^®  is  used  to  a  small  extent  as  a 


"  Pisum  sativum, 

"  Lathyrus  Ungitanus. 


1'  Vicia  faha. 

•^  Seshania  macrocarpa. 
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proen  manure  on  irrigated  lands  in  Arizona  and  soutliern  California  ; 
the  i)artrid<re  pea  '®  ^rows  wild  on  sandy  land  in  the  eastern  United 
States  and  has  heen  used  for  soil  improvement  in  ^larvland.  Its 
use  is  at  present  spreading  in  parts  of  southeastern  New  Jersey. 

NONLEGUMINOUS  GREEN-MANURE  CROPS. 

CRUCIFERS. 

Cruciferous  plants  (of  the  mustard  family)  are  seldom  grown  in 
the  United  States  for  green  manure,  though  rape  is  not  uncommonly 
used  for  hog  and  sheep  pasture.  In  England,  however,  both  rape  ^° 
and  white  mustard  **  are  fretpiently  used  for  turning  under,  and 
under  certain  circumstances  give  l)etter  results  than  a  leguminous 
crop.  Reports  for  a  numl)er  of  years  from  the  Woburn  Station 
showed  that  yields  of  wheat  were  better  after  green  manuring  with 
rape  and  mustard  than  after  vetches.  The  soil  of  the  vetch  plats, 
however,  contained  more  moisture,  organic  matter,  and  nitrogen  than 
the  soil  on  the  rape  and  mustard  plats.  In  Germany  also  mustard 
has  l>een  very  successfully  used  as  a  green  manure. 

The  use  of  rape  and  of  cowhorn  turnips  for  orchard  cover  croi)s 
has  been  strongly  recommended  by  some  New  York  and  New  England 
authorities.  It  is  possible  that  on  some  soils  in  this  country  the 
seeding  of  rape  or  turnips  on  grain  stubble  to  be  grazed  or  turned 
under  for  winter  irrain  may  prove  advantageous. 

GRASSES  AND  OTHER  CROPS. 

Aside  from  the  turning  under  of  sod,  the  only  grass  or  grain  crops 
that  are  used  as  green  manure  are  small  grains,  such  as  rye,  wheat, 
barley,  oats,  and  millet.  Of  course,  any  young  grain  or  grass  crop 
could  be  turned  under  if  circumstances  warranted,  but  as  a  matter 
of  fact  r^^e  and  sometimes  in  the  East  wheat  and  barley  are  about 
the  only  grain  crops  that  are  used  in  this  way. 

Rye  is  perhaps  more  commonly  used  than  any  other  grass  or  grain 
as  a  winter  cover  and  green-manure  crop.  It  is  adapted  to  fall  sow- 
ing over  a  wide  extent  of  territory,  is  extremely  hardy,  and  will  make 
a  heav}^  growth  early  enough  in  spring  to  be  turned  under  for  any 
spring  crop.  Rye  will  not  add  nitrogen  to  the  soil  except  as  the  de- 
caying organic  matter  may  furnish  carbon  as  food  for  the  organisms 
which  fix  atmospheric  nitrogen.  It  will,  however,  furnish  large 
quantities  of  organic  matter,  absorb  a  portion  of  the  soil  nitrates, 
and  tend  to  prevent  the  loss  of  nitrogen  by  leaching  during  winter. 

^'■' Casfiia  chamaecrista.  ^  Brassica  alba. 

^  Brassica  napiis. 
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In  a  6-year  test  on  the  availability  of  different  forms  of  phosphorus 
the  Maryland  Agricultural  Experiment  Station  recorded  better 
results  from  plats  on  which  rye  had  been  used  as  green  manure  than 
on  those  on  which  crimson  clover  had  been  grown.  The  prevailing 
experience  has  been,  however,  that  where  a  legume  can  be  grown 
the  results  are  better  than  those  secured  from  turning  under  rye. 

Millet  is  used  only  as  a  summer  catch  crop  and  is  rarely  turned 
under.  So  far  as  recorded  evidence  goes  it  is  not  desirable  as  a 
green-manure  crop. 

BUCKWHEAT. 

Buckwheat  is  often  grown  on  poor  soil  in  the  North  and  turned 
under.  It  will  make  some  growth  on  very  poor  soils,  on  which  clovers 
would  not  thrive  at  all.  Buckwheat  ranks  high  in  the  quantity  of 
fertilizer  constituents  per  1,000  pounds  of  green  matter,  outranking  in 
this  respect  even  alfalfa  and  clover ;  but,  of  course,  all  the  nitrogen 
in  the  buckwheat  is  taken  from  the  stores  in  the  soil,  and  by  turning 
the  crop  under  the  soil  becomes  richer  only  in  organic  matter  and  in 
the  greater  availability  of  the  mineral  fertilizers.  Buckwheat  has 
long  been  noted  for  the  excellent  effect  it  has  on  the  texture  of  the 
soil.  A  mixture  of  buckwheat  and  peas  is  said  to  make  a  good 
orchard  cover  crop  in  New  York.  The  heavy  growth  is  rolled  flat 
at  apple-picking  time  and  makes  a  desirable  floor  cover.  In  the 
peach  orchards  of  Michigan,  on  sandy  soil,  bad  results  are  reported 
to  have  followed  the  use  of  buckwheat,  the  leaves  of  the  peach  trees 
turning  yellow  or  reddish  yellow  and  curling.  How  far  this  re- 
sult may  be  expected  on  other  types  of  soil  is  not  known,  but 
buckwheat  as  a  cover  for  peach  orchards  should  be  used  with 
caution. 

WEEDS. 

The  so-called  "  Mexican  clover "  ^^  is  not  a  clover  and  does  not 
belong  to  the  legume  family  but  to  the  madder  family,  to  which  coffee 
belongs.  It  has  been  introduced  into  the  Gulf  coast  section  from  Cen- 
tral America  and  grows  spontaneously  as  a  weed.  On  sandy  land 
it  is  used  as  a  green  manure  and  serves  the  purpose  of  supplying 
organic  matter,  but  without  directly  making  the  soil  richer  in 
nitrogen. 

Other  weeds  also  often  serve  as  green-manure  plants  and  are  some- 
times encouraged  to  grow  for  that  purpose.  Many  prominent  or- 
chardists  do  not  sow  a  green-manure  crop  but  allow  the  weeds  to  grow 
in  late  summer  and  believe  that  a  heavy  crop  of  weeds  makes  an 
effective  cover  crop.     In  this  case  the  weeds  hardly  serve  as  green 

*  Richardsonia  scabra. 
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manure,  however,  since  thov  do  not  survive  the  winter,  and  only  such 
dried  parts  as  renuiin  in  the  sprin<r  Jn*^  turned  under.  In  Califoinia 
\arious  weeds,  inchidin<j  alfihiria,-'  or  "filaree,"  bur  clover,  and 
various  annual  <rrasses.  are  re«ru]arly  counted  on  in  the  Sacramento 
and  San  Joaciuin  Valleys  to  make  volunteer  ^reen-manure  crops  in 
•  leciduous  orchards. 

In  the  Connecticut  tobacco  section  the  growth  of  chickweed  ^*  is 
encoura^'d  in  order  that  it  may  be  turned  under  for  tjreen  manure. 
The  soil  beinjr  well  fertilized  for  the  tobacco  crop,  the  chickweed 
makes  a  heavy  grrowth  in  the  fall.  The  lower  portions  of  the  plants 
remain  alive,  and  the  crop  is  allowed  to  seed  before  the  land  is 
plowed  for  tobacco  the  next  season.  In  parts  of  central  Tennessee 
the  wheat  farmers  encoura<re  the  jrrowth  of  ra^Aveed  and  smartweed 
and  turn  the  stand  under  after  the  plants  have  produced  seed.  It 
is  iM)ssible  that  a  better  practice  mipht  be  followed,  but  the  mid- 
summer tlrou^ht  in  this  section  is  usually  too  severe  to  permit  the 
seeding  of  any  crop  after  wheat  harvest.-  The  weeds  in  this  case  do 
help  somewhat  in  addin«r  organic  matter  to  the  soil. 

**  Erodium  sp.  **  Stellaria  media. 


How  To  Do  It 

DO  YOU  WANT  practical  suggestions  on  how  to 
build  a  silo,  a  hog  house,  a  poultry  house,  a  potato- 
storage  house,  or  how  to  make  a  tireless  cooker  or 
other  farm  home  convenience?  Are  you  seeking 
ideas  on  how  to  prepare  vegetables  for  the  table,  how 
to  care  for  food  in  the  home,  how  to  bake  bread  and 
cake  and  other  appetizing  foods  in  an  efficient  and 
economical  manner?  Is  there  some  practical  ques- 
tion about  your  corn  or  wheat  or  cotton  or  other 
crops,  or  about  your  poultry  or  live  stock,  to  which 
you  are  seeking  an  answer?  The  answers  to  thou- 
sands of  such  questions  and  practical  suggestions 
for  doing  thousands  of  things  about  the  farm  and 
home  are  contained  in  over  500  Farmers'  Bulletins, 
which  can  be  obtained  upon  application  to  the  Divi- 
sion of  Publications,  United  States  Department  of 
Agriculture,  Washington,  D.  C. 
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Game  laws  for  1921,  and  officials. ._ t.-Jj^l-S.  .  . 

grain  production  and  value 

olive  growing — 

bulletin  by  C.  F.  Kinman _ 

regions,  description,  and  acreage  planted 

rice  growing  in  Sacramento  Valley,  bulletin  by  Jen- 
kin  \V.  Jones 

sugar-beet  nematode  infestation,  surveys 

Calorics,  measure  of  food  values,  computation  for  different  i 
foods J 

Caloro  rice,  description  and  advantages 

Canada —  ...  .^  ; 

fur  animals,  laws  for  1921,  and  officials '. 1__ 

game  laws  lor  1921,  and  officials 

migratory  bird  treaty,  regulations. 

tariff  law  prohibiting  plumage  importation 

Canary  gra^s,  occurrence  and  control  in  rice  fields 

Canners,  tomato  suppUes,  methods  of  securing ^, . 

Canning,  tomatoes,  distribution  of  industry  and  source  of 

•  supply .- ^- 

Catamounts,  bounties  on 

Cat-tails,  occurrence  and  control  in  rice  fields 

Cattle- 
bloat  from  alfalfa  pasture,  prevention 

pasturing  on  alfalfa,  danger  of  bloat,  and  pwecautions- 
See  also  Livestock. 

Cayenne  pineapple,  Florida  and  Hawaii,  description 

Cemeteries,  use  as  bird  refuges 

Cereal  foods — 

supply  for  family  for  a  week,  and  place  in  menu 

values  and  calorie  portions  in  various  weights 

Cesspools,  types,  care,  objections,  etc 

Charts,  food  selection  and  meal  planning,  notes 

Cheat,  occurrence  and  control  in  rice  fields.- ^.^^- 

Checkers,  use  in  making  irrigation  levees . . 

Cheese,  supply  for  family  for  a  week,  and  place  in  menu. 

Chenopodium,  use  as  pig  vermifuge 

Cherry,  wild,  host  of  tent  caterpillar,  note 

Chickweed,  use  as  manure  for  tobacco  crop 

Chimneys — 

cleaning  and  repairing ._ 

construction,  and  fireplaces,  bulletin  by  A.  M.  Daniels 

height,  relation  to  size  of  flue,  adjacent  roofs,  etc 

requirements  for  draft,  safety,  etc 

supporting  and  connecting  with  roof 

Choke,  hogs,  symptoms  and  treatment 

Cholera,  hog — 

diseases  resembling 

symptoms,  lesions,  treatment  and  prevention 

Cleaning,  seed,  directions 
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Farmers' 
Close,  C.  P.,  bulletin  on  "Permanent  fruit  and  vegetable      Bulletin  No. 

garden" 1242 

Clover — 

bur,  value  for  cotton  soils  and  use  method 1250 

crimson,  use  and  value  as  green-manure  crop 1250 

Mexican,  use  as  fertilizer 1250 

red — 

green-manure  crop,  effect  on  crop  yields 1250 

value  as  legume,  fertilizer  content,  etc 1250 

sour  yellow  annual,  value  as  green-manure  crop 1250 

sweet,  use  as  fertilizer  crop,  and  growing  methods '  1250 

Clovers,  seed  supply,  sources 1232 

Cockleburs,   poisoning  of  hogs,   symptoms,  lesions,   and 

treatment •_ 1 244 

Coldframes,  tomato  growing 1233 

Colorado — 

fur  animals,  laws  for  1921,  and  officials 1238 

game  laws  for  1921,  and  officials 1235 

sugar-beet  nematode  infestation,  surveys 1 248 

Colusa  rice,  description,  etc 1240 

Community  bird  refuges,  bulletin  by  W.  L.  McAtee 1239 

Connecticut- 
fur  animals,  laws  for  1921,  and  officials 1238 

game  laws  for  1921,  and  officials ^  1235 

Cooking,  a^aragus,  directions 1242 

Corn — 

and  its  uses  as  food,  bulletin  by  Office  of  Home  Eco- 
nomics   1236 

drying,  directions 1236 

fodder,  yield,  effect  of  green  manuring 1250 

food — 

uses 1236 

value,  composition,  and  comparison  with  other 

foods 1236 

green,  cooking  receipes 1236 

grinding  for  meal,  processes  and  results 1236 

history,  early  use  in  America • 1236 

products,  composition  and  energy  value,  comparisons-  1236 

seed,  storing  and  selling 1232 

yield,  eCFect  of  green  manuring 1250 

Cotton — 

irrigation  methods  in  Arizona I__  1243 

■  yield,  effect  of  green  manuring 1250 

Cottonseed,  poisoning  of  hogs,  symptoms,  lesions,  and 

treatment 1 244 

Cougar,  bounties  on 1238 

Cover  crop — 

orchard,  purpose  and  value 1250 

turnips,  practices 1250 

Cover  crops,  potato  growing,  practices 1250 

Cowpeas — 

green-manire  crop,  effect  on  wheat  yield 1250 

use  and  value  as  soil  enricher 1250 

Cows,  dairy,  feeding  with  alfalfa  hay 1229 

Coyote,  bounties  paid  by  different  States,  notes 1238 

Crab  grass,  occurrence  and  control  in  rice  fields 1240 

Crops — 

cover,  kinds  and  description 1250 

following  green  manuring,  selection 1250 

green,  turning  under,  feeding,  or  selling,  comparison.  1250 
green-manure — 

composition 1250 

effect  on  subsequent  crop,  tables 1250 

fertilization 1250 

leguminous,  list 1250 

nonleguminous,  list 1250 

refirional  distribution 1250 
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Crops — Continued.  Farmers' 

green-manure — Continued.                                                       Bulletin  No.  Page 

turning  under,  time  and  method. _ _.  1250  29-32 

tyi)e8. _ 1250  25-26 

rotation — 

for  control  of  sugar-beet  nematode i__ 1248  13-15 

tomato  growing _ 1233  7-8 

yields,  reduction  bv  green-manure  crops 1250  20-21 

Crows,  bounties  on,...' _ 1238  14,20,23,30 

Cnicifcrs,  green-manure  crops,  value 1250  43 

Culverts,  drop-inlet  highway,  description 1234  35-38 

Curing — 

alfalfa,  directions 1229  2,7-8 

olives,  processes 1249  38 

Turrants — 

cultural  directions  for  gardens,  and  limitations 1242  13-14 

relation  to  white  pine  blister  rust,  note ._  1239  6-7 

ittings,  olive,  rooting  directions _ 1249  16-17 

Dampers,  use  in  fireplaces.. _ 1230       19-20,27 

Dams — 

kinds  and  construction  in  gullies 1234  15-44 

soil-saving,  outlets,  descriptions 1234  38-42 

Daniels,  A.  M.,  bulletin  on  "Chimneys  and  fireplaces".  1230  1-28 
Delaware — 

fur  animals,  laws  for  1921,  and  official? 1238  8,31 

game  laws  for  1921  and  officials .-.-----..--.--  1235       16,  55,  80 

Deodorants,  kinds  for  cesspools,  drains,  etc 1227  25 

Dewberries,  cultural  directions  for 1242  13 

Diamond  skin  disease,  hogs,  cause  and  treatment _  _  1244  21 

Diarrhea,  pigs,  cautes,  symptoms  and  treatment 1244  8 

Die-back,  olive,  description  and  control 1249  42-43 

Diet,  balancing  in  use  of  foods 1228  8-18 

Diseases — 

hogs,  ailments  and  abnormal  conditions,  bulletin  by 

T.  P.  White 1244  1-26 

pineapple,  in  Florida,  description  and  control  methods  1237  27-31 

sewage-bome,  and  avoidance 1227  5-9 

Disinfectants,  kinds — 

and  descriptions 1227  24-26 

for  cesspools,  drains,  etc 1227  24-25 

District  of  Columbia,  game  laws,  1921,  and  officials 1235       17,  55,  80 

Ditches — 

erosion  of,  cause  of  gullying 1234  6 

rice  irrigation,  location,  importance 1240  6 

supply,    for    irrigation,    capacities    under    different 

grades 1243  8-10 

Draft,  control  in  chimneys  and  fireplaces 123o|  ^'  ' '  2^2^28 

Drainage — 

kitchen-sink,  notes 1227  26 

rice  crop,  importance,  practices,  etc 1240  16-17 

Driers,  crude  drugs,  kinds  and  descriptions 1231  9-16 

Drinking  fountain,  sanitary  for  hogs,  illustration 1244  25 

Drugs,  crude — 

dried,  care,  packing,  etc 1231  16 

drying — 

bulletin  by  G.  A.  Russell 1231  1-16 

methods  and  equipment ___! 1231  6-9 

Dry  lands,  use  of  green  manure 1250  29 

Drying,  crude  drugs — 

'  bulletin  by  G.  A.  Russell 1231  1-16 

importance  of  process,  and  object 1231  2,3-6 

methods  and  equipment 1231  6-9 

Dry-rot,  olive,  injury  to  fruit 1249  43 

Eagles,  bounties  on 1238  6,26 
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Earnshaw,  Frank  L.,  bulletin  on — 

"Game  laws  for  1921" 

"Laws  relating  to  fur-bearing  animals,  1921" 

Eczema,  hog,  s\'mptoms 

Edler.  George  C,  bulletin  on  "Seed  marketing  hints  for 

the  farmer  " 

Effluents,  septic  tank,  treatment 

Eggs,  supply  for  family  for  a  week,  and  place  in  menu 

Erosion,  land,  control  methods 

Erysipelas,  swine,  cause  and  symptoms 

Erysipelothrix  porci,  cause  of  swine  erysipelas 

Exanthema,  olive  disease,  nature  and  remedy — 

Family — 

"average,"  definition  and  comparison  with  other  units 
food  for  a  week,  bulletin  by  Caroline  L.  Hunt 

Farm — 

birds,  protection  and  benefits 

crops,  seed  production  and  sources  of  supply 

Farmer — 

benefits  from  birds 

seed  marketing,  directions,  bulletin  by  George  C.  Edler 

Farmers,  telephone  companies,  organization,  financing  and 
management,  bulletin  by  I.  M.  Spasoff,  and  H.  S. 
Beardsley 

Farmstead,  sewage  and  sewerage,  bulletin  by  George  M. 
Warren 

Fats- 
food  value  and  calorie  portions  in  various  weights.  _  _  _ 
supply  for  family  for  a  week,  and  place  in  menu 

Feed- 
alfalfa  meal,  use  and  value 

livestock,  alfalfa  hay  value 

Feeds,  alfalfa  mixed,  quality  and  use 

Fences — 

shrubby,  value  as  bird  refuges 

wire,  use  for  telephone  lines,  note 

Fenugreek,  use  as  green  manure  in  California 

Fertilizers — 

pineapple,  methods,  use  and  rates 

rice,  kinds  and  application 

tomato ■ 

See  also  Manures,  green. 

Filters,  sewage — 

distribution  field  and  system 

kinds,  suggestions 

Fireplaces — '■ 

construction,  and  chimneys,  bulletin  by  A.  M.  Daniels 

heating  improvements,  description 

opening,  size  and  depth 

Fires,  spontaneous  combustion  in  hay,  prevention  by  ven- 
tilation   , ^ 

Fish,  supply  for  family  for  a  week,  and  place  in  menu 

Florida — 

fruit  growers,  warning  and  advice 

fur  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials 

pineapple — 

industry,  history 

yields  and  profits 

Flour,  corn,  making  and  uses 

"Flu,"  hog,  cause,  symptoms,  and  control 

Flues- 
chimney,  shapes,  sizes,  linings,  location,  and  openings, 
testing  for  smoke  leakage _> 
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1  ...)d— 

c'assification  Into  groups,  and  food  value  of  each 

group 

corn  and  corn  products,  uses  and  value 

family,  week's  supply,  bulletin  by  Caroline  L.  Hunt- 
household  accounts,  suggestions 

kinds  needed,  and  what  they  supply 

Foods — 

cereal,  value  and  calorie  portions  in  various  weights 

cost  cutting  by  substituting  cheaper  foods 

energy  valuen,  estimating  for  families  and  for  individ- 
uals  

protein,  food  value  and  ealorie  portions  in  various 

weights,  etc 

vahio  estimating  by  calories. r.>_^-.j^ v-- 

Forage  crop,  alfalfa,  utilization  and  value.  l-_.ir..-l 

FoRTiER,  Samuel,  bulletin  on  "Border  method  of  irri- 
gation " 

Fox,  bounties  paid  by  different  States,  notes 

Freezing,  cause  of  gullies.     

Fruits— 

fo(Kl  value  and  calorie  portions  in  various  weights,  etc. 
permanent   in   gardens,   and   vegetables,  bulletin  bv 

W.  R.  Beattie  and  C.  P.  Close .1 

small  for  home  garden 

supply  for  family  for  a  week,  and  place  in  menu 

wild,    attractive   to   birds,    and   kinds   of   birds   at- 
tracted   

See  also  Olives;  Peaches;  Pineapples. 
Fur- 
animals,    American   mole,   i>est  and   fur  producer, 

bulletin  by  Theo.  H .  Scheffer 

moles,  seasonal  conditions 

moleskins,  preparation  and  utilization 

Game — 

big,  legislation,  1921 

interstate  commerce  regulation,  Lacey  Act 

laws — 

for  J921,  bulletin  by  Geo.  A.  Lawyer  and  Frank 

L.  Earnshaw 

State,  administration  and  warden  service,  1921  _ 

legislation,  1921  review 

officials.  State  directory 

raising  in  captivity,  disposition  of.  State  laws 

refuges,  new,  establishment  1921 

Gardens — 

damages  by  moles 

permanent  fruits  and  vegetables,  bulletin  bv  W.  R. 

Beattie  and  C.  P.  Close 1 

Garget,  sows,  cause  and  treatment 

Georgia — 

fur  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials 

GiDDixGS,   L.   A.,  bulletin  on  "Sugar-beet  nematode  in 

Western  States" • 

Gooseberries,  cultural  directions  for  permanent  gardens 

and  limitations 

Gooseberry,  relation  to  white  pine  blister  rust,  note 

Grading,  olives,  and  processing  the  fruit 

Grafting,  olive  trees,  methods 

Grains — 

seed  supply,  sources 

use  as  green-manure  crop ^ 

See  also  Barley;   Buckwheat;   Corn;    Oats;    Popcorn; 
Rice;  Rye;  Wheat. 
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Farmers' 
Bulletin  No 

Grapes,  cultural  directions  for  gardens 1 242 

Grass,  Natal,  value  in  restoration  of  abandoned  Florida 

plantations 1237 

Grasses — 

control  in  rice  fields 1240       20-23,25 

seed  supply  sources 1232         5,18,19 

Grease  traps,  descrintion,  types  and  value  in  house  sewers.  1227  53-54 

Green  manuring.    See  Manuring,  green. 

Greenhouses,  tomato  growing 1233 

Griddle  cakes,  corn  meal,  recipes 1236 

Grinder,  alfalfa  meal,  types,  description 1229 

Gullet,  obstruction  in  hogs,  symptoms  and  treatment 1244 

Gullies- 
bridging  difficulties 1234 

control  and  reclamation,  bulletin  by  C.  E.  Ramser__  1234 

occurrence,  damages,  cause  and  types 1234 

plowing  and  seeding  for  reclamation,  methods 1234 

reclamation  with  soil-saving  dams 1234 

Gullying,  prevention  methods 1234 

Hackberry,  value  for  windbreak  and  bird  food 1239 

Harvesting — 

olives,  directions 1249 

pineapple,  time  and  methods 1237 

rice,  practices 1240 

Hawaii,  fur  animals,  laws  for  1921 1238 

Hawks,   bounties  on 1238 

Hay- 
alfalfa — 

cutting,  curing,  stacking,  and  baling 1229 

feed  value  and  uses '1229 

handling  in  mills 1 1229 

brown,  feed  value,  discussion 1229 

spontaneous  combustion,  prevention  by  ventilation. _  1229 
Headgates,  importance  in  border  irrigation,  uses,  descrip- 
tion, and  capacity 1243 

Heat  stroke,  hogs,  symptoms  and  treatment 1244 

Heating,  fireplaces,  improvements,  description. 1230 

Hedgehogs,  bounties  on 1238 

Hedges,  substitution  for  snow  fences 1239 

Hemorrhagic  septicemia,  cause  and  treatment 1244 

Hemp,  wild,  use  as  green-manure  crop 1250 

Heterodera  schachlii.     See  Nematodes,  sugar-beet. 
Hogs — 

diseases — 

ailments  and  abnormal   conditions,   bulletin    by 

T.   P.  White 1244 

infectious,  description  and  control 1244 

prevention  by  sanitation 1244< 

feeding  with  alfalfa  hay 1229 

pasturing  on  alfalfa 1229 

poisoning,  cause,  symptoms,  lesions,  and  treatment __  1244 

shipping  losses,  causes  and  prevention 1244 

skin  diseases,  description,  cause,  and  treatment 1244 

See  also  Livestock;  Pigs;  Swine. 
Homes,  farm,  sewage  and  sewerage,  bulletin  bv  George  M. 

Warren 1 1227 

Hominy,  preparation  and  cooking 1236 

Horses — 

feeding  with  alfalfa  hay 1229 

pasturing  on  alfalfa . ,       1229 

See  also  Livestock. 
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Hotbeds,  tomato,  directions  for  sowing  seed  and  trans- 
planting   - _- 

HuMPHRKY,  Harry  B.,  Aaron  G.  Johnson,  and  H.  H. 
Mc Kinney,   bulletin  on   ** Take-all  of  wheat  and  its 

control" 

Humus,  depletion  in  soil  by  pineapple  growing.. _•..-_ l.. 
Ht  NT,  Caroline,  bulletin  on  "Week's  food  for  an  average 

family" 

Hunting — 

game  laws  for  1921,  bulletin  by  George  A.  Lawj'^r  and 

'  Frank  L.  Earnshaw 

laws    relating   to    fur-bearing   animals,    bulletin    by 

George  A.  Lawyer  and  Frank  L.  Earnshaw 

licenses,  legi8!alion,  1921 _. 

i  torus,  pigs,  cause  and  treatment 

Idaho — 

border  irrigation,  practices 

fur  animals,  laws  for  1921  and  officials 

game  laws,  1921,  and  officials 

sugar-beet  nematode  infestation,  surveys 

Illinois — 

fur  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials 

wheat  take-all  disease,  outbreak 

Indiana — 

fur  anl:nals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials 

wheat  take-all  disease,  outbreak _ 

Influenza,  swine,  symptoms  and  treatment 

Insecticides,  use  in  control  of  asparagus  beetle 

Insects — 

destruction  by  birds 

injurious  to  olives 

pests,  pineapple  fields,  injuries  and  control 

Iowa — 

fur  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials 

Iron,  sources  in  food 

Irrigation — 

border  method — 

bulletin  by  Samuel  Fortier 

conditions  favoring 

efficiency,  examples 

meaning  of  term 

practices  in  various  States 

methods  and  adaptation  to  local  conditions 

olive  orchards,  and  drainage  requirements 

permanent  borders,  preparation  and  surveys 

rice — 

lands,  preparation  for 

requirements 

water  sources 

water,  spread  of  sugar-beet  nematodes • 

Italian  rice,  occurrence  in  rice  fields,  and  control 

Jaundice,  hog,  cause,  symptoms  and  treatment 

Jerusalem  oak,  pig  vermifuge 

Johnson,  Aaron  G.,  Harry  B.  Humphrey,  and  H.  H. 
McKiNNEY,   bulletin  on   ''Take-all   of   wheat  and  its 

control " 

Joint  ill,  of  pigs,  symptons  and  treatment 

Jones,  Jenkin  W^,  bulletin  on  "How  to  grow  rice  in  the 

Sacramento  Valley  " 

Juice,  beet,  extraction  and  evaporation  for  sirup 
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10,31 
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10,31 

20,  55.  80 

2-4 

6-6 
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1239 
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3-5 
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26-27 

1238 

1235{ 

1228 

10-31 

20-21, 

56,80 
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1243 
1243 
1243 
1243 
1243 
1243 
1249 
1243 

1-41 
4-5 

22-24 

3 

24-41 

3-5 
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5-8 

1240 
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1240 

6-8 
15-16 
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12 
25 
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24 
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Kansas — 

fur  animals,  laws  for  1921,  and  officials 

game  laws,  1921,  and  officials 

Kentucky — 

fur  animals,  laws  for  1921,  and  officials 

game  laws,  1921,  and  officials 

KiNMAN,  C.  F.,  bulletin  on  "Olive  growing  in  the  South- 
western United  States  " 

Kitchens,  sink  drainage,  notes 

Knot,  olive,  cause,  description  and  prevention 

Lacey  Act,  regulating  interstate  commerce  in  game 

Land — 

preparation  for  border  irrigation,  methods,  etc 

rice,  preparation  for  irrigation 

Laws — 

fur  animals — 

for    1921,    bulletin   by    George    A    Lawyer   and 

Frank  L.  Earnshaw 

officials  from  whom  copies  may  be  obtained 

game — 

for    1921,    bulletin   by   George   A.    Lawyer   and 

Frank  L.  Earnshaw 

officials  from  whom  copies  may  be  obtained 

seed,  hst  of  States  having,  note 

Lawyer,  George  A.,  bulletin  on — 

"Game  laws  for  1921" 

"Laws  relating  to  fur-bearing  animals,  1921" 

Leaf  miners,  injury  to  rice  plants  and  control 

Legislation,  game,  1921  review 

Legumes,  green-manure  crops,  selection  importance 

Levees,  rice  land  irrigation,  construction 

License,  hunting,  legislation,  1921 

Lime,  effect  on  plant  decay  and  on  nitrification 

Lion,  mountain,  bounties  paid  by  different  States,  notes.. 
Livestock — 

feeding  with  alfalfa  hay 

spread  of  sugar-beet  nematodes  in  soil 

Loganberries,  planting  in  home  garden 

Long-leaf,  pineapple,  description  and  cause 

Louisiana — 

flir  animals,  laws  for  1921,  and  officials 

game  laws,  for  1921,  and  officials 

Lynx,  bounties  paid  by  different  States,  notes 

Machine,  seed-cleaning,  description  and  use 

Machinery — 

alfalfa  mill,  description 

farm,  spread  of  sugar-beet  nematodes 

Magpies,  bounties  on 

Maine — 

fur  animals,  laws  for,  1921  and  officials 

game  laws  for  1921  and  officials 

Manhole,  sewer,  frame  and  cover,  description 

Manitoba^ 

fur  animals,  laws  for,  1921  and  officials 

game  laws  for  1921,  and  officials 

Manures,  green — 

crops  suitable  to  follow 

decomposition  rate 

use,  time,  and  methods 

Manuring,  green — 

bulletin  by  C.  V.  Piper  and  A.  J.  Pieters 

definition 

physical  and  chemical  effects 

Maps,  seed  production  localities 
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Farmers' 

Marketing —  Bulletin  No 

moleskins 1247 

seed,  hint  for  the  farmer,  bulletin  by  George  C.  Edler  1232 

Markets,  pineapple,  handling  requirements,  etc 1237 

Maryland — 

fur  animals,  laws  for  1921,  and  officials 1238 

game  laws  for  1921  and  officials 1235 

Massachusetts — 

fur  animals,  laws  for  1921,  and  officials 1238 

game  laws,  for  1921  and  officials 1235 

McAtee,  W.  L.,  bulletin  on  "  Commuuitv  bird  refuges "_ _  1239 
McKiNNEY,    Harold   H.,    Harry    B.    fluMPHREVs,   and 
Aaron  G.  Johnson,  buUctiu  on  "Take-all  of  wheat, 

and  its  control" _ 1226 

Meal — 

alfalfa,  manufacture  and  uses 1229 

com — 

cooking  recipes 1236 

use  with  meat  and  fish 1236 

Meals,  planning  to  insure  balanced  diet 1228 

Mealy  bug,  injury  to  pineapples,  and  control 1237 

Meats,  supply  for  family  for  a  week,  and  place  in  menu..  1228 

Molilot ,  yellow  animal,  use  and  value  as  green-manure  crop  1250 

Menu,  meals  planning  for  a  week,  example 1228 

Michigan — 

fur  animals,  laws  for  1921,  and  officials 1238 

game  laws,  for  1921_ _ »_.---,ili,j_-_  1235 

Milk,  supply  for  fami.y  for  a  week,  and  place  in  iHeiiu. 1228 

Millet,  ust^  as  green-mainire  crop 1250   - 

Millets,  seed  supply,  sources 1232 

Mills,  alfalfa,  buildings  and  machinery 1229 

Minnesota — 

fur  animals,  laws  for  1921,  and  officials 1238 

game  laws,  for  1921,  and  officials 1235< 

Mission  Fathers,  introduction  of  olive  growing  in  California  1249 
Mississippi —                                                                .         ^^ 

fur  animals,  laws  for  1921,  and  officials.  ___'r,..>!l__  1238 

game  laws,  for  1921,  and  officials 1235 

Missouri — 

fur  animals,  laws  for  1921,  and  officials 1238 

game  laws,  for  1921,  and  officials 1235 

Moles — 

American — 

as  pests  and  fur  producers,  bulletin  by  Theo.  H. 

Scheffer 1247 

distribution,  habits,  and  control 1247 

enemies  and  natural  control 1247 

skinning,  directions 1247 

species  in  United  States,  and  habits 1247 

trapping — 

directions 1 247 

in  Europe,  and  use  of  skins 1247 

Moleskins — 

American — 

business,  increase,  etc 1247 

comparison  with  European  product 1247 

imports 1247 

marketing 1247 

stretching,  drying,  and  tanning,  directions 1247 

utilizing 1 1247 

Montana- 
fur  animals,  laws  for  1921,  and  officials 1238 

game  laws,  for  1921,  and  officials 1235 

Mules,  feeding  with  alfalfa  hay 1229 

Mush,  corn-meal,  direction  for  making,  and  use 1236 

Mustard,  white,  use  for  green  manure  in  England  and 

German  J' 1250 
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17-19 

13-14,31 

26,  56 
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# 

Navel  ill,  pigs,  cause,  symptoms  and  treatment 

Nebraska — 

fur  animals,  laws  for  1921,  and  officials 

game  laws,  for  1921,  and  officials 

Necrobacillosis,  hogs,  cause,  symptoms,  and  treatment.  > 
Nematodes — 

cause  of  red  wilt  in  pineapples,  control 

spread — 

in  soil,  methods 

methods 

sugar-beet — 

control  methods 

cysts,  functions,  etc 

determination  of  infestation 

distribution,  life  history,  and  control 

in  Western  States,  bulletin  by  Gerald  Thorne  and 

L.  A.  Giddings 

study  methods 

Nevada — 

border  irrigation,  practices 

fur  animals,  laws  for  1921,  and  officials 

game  laws,  for  1921,  and  officials 

New  Brunswick — 

fur  animals,  laws  for  1921,  and  oflBcials. 

game  laws,  for  1921,  and  officials 

New  Hampshire — 

fur  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials 

New  Jersey — 

fur  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials 

New  Mexico — 

fur  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials 

New  York — 

fur  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials 

Newfoundland — 

fur  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials 

Newlands  irrigation  project,  border  irrigation  methods 

Nightshade,  deadly,  poisoning  of  hogs,  symptoms,  and 
treatment 

Nitrogen — 

amount  added  to  soil  by  legumes 

importance  of  supply  in  plant  growth 

loss  from  soil 

securing  from  air  by  legumes 

Nitrogen-fixing  organisms,  experimental  studies 

North  Carolina — 

fur  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials 

North  Dakota — 

fur  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials 

Northwest  Territories — 

fur  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials '-. 

Nova  Scotia — 

fur  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials 

Nutrition,  foods  for .i**; j-'^iifi^jii-iiJiu 
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Oakley,    R.    A.,    and    H.    L.    Westovkr,    bulletin    on 

*'  Utilization  of  alfalfa" 

Oats,  yield,  etTect  of  green  manuring 

Ohio- 
fur  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials. _ 

Oklahoma — 

fur  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials. 

Olive— 

Ast'olano,  tirigin  and  description 

black  scale,  injuries  and  control 

die-back,  cause,  description,  and  control 

knot,  cause,  description,  and  control 

Manzanillo,  origin  and  description 

Mission,  origin,  and  description 

Nevadillo,  origin,  and  description 

Re<lding,  origin,  and  description 

Kus.sijin,  value  for  windbreak  and  birds  food 

Syvillano,  origin,  and  description 

Olives — 

acreage  in  California  and  Arizona,  1917,  1919 1249  7 

distribution,  regions  of  California  and  Arizona,  acre- 
age, etc 1249  5-10 

growing — 

requirements,  climate,  moisture,  and  soils 1249  10-13 

Southwestern  United  States,  bulletin,  by  C.  F. 

Kinman 1249  1-43 

insects  and  diseases , 1249  39-43 

maturity  standard  for  picking 1249  35 

original  planting  in   United  States,  and  revival  of 

industry 1249  3-5 

propagation,  transplanting,  pruning,  and  harvesting..  1249  16-36 

sterilizing  for  bacterial  contamination 1249  38 

varieties,  origin,  and  description 1249|  22  ^2 

Onsen  rice,  description,  advantages,  and  objections 1240  12 

Ontario — 

fur  animals,  laws  for  1921,  and  officials 1238  28,  31 

game  laws  for  1921,  and  officials 1235  51,80 

Orchards,  cover  crop,  purpose  and  value 1250  22-23 

Oregon — 

border  irrigation,  practices,  and  suggestions 1243  27-30 

fur  animals,  laws  for  1921,  and  officials 1238  19,  31 

game  laws  for  1921  and  officials 1235-|  ry  gQ 

Overflow,  sewer,  description _  1227  40-41 

Owls,  bounties  on 1238  20,26 

Packard,  W.  E.,  on  irrigation  methods  for  porous  and 

medium  soils 1243  39-41 

Paradichlorobenzene,  treatment  for  peach  borer  control. _  1246  10-14 

Panthers,  bounties  on 1238  17,19,28 

Paralysis,  hind  quarters  of  hog,  cause,  symptoms,  and 

treatment 1244  13-14 

Parks,  municipal,  utilization  for  bird  refuges 1239  9-10 

Pasteur ella  s  uiseptica,  cause  of  swine  plague 1244  4 

Pasture,  alfalfa,  uses  and  value 1229  2,  16-21 

Patents,  methods  of  making  sirup  from  sugar  beets 1241  3 

Peach — 

borer.     See  Borer,  peach, 
trees — 

injury  by  borer,  description 1246  3-4 

treatment  for  borer  control 1246  7-14 

worming  for  borer  control,  directions 1246  8-9 

Peanuts,  supply  of  family  for  a  week,  and  place  in  menu.  1228  11-12,  19 
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Peas —  Farmers' 

field,    Tangier  and  partridge,    use  as   green-manure      Bulletin  No.  Page 

crop 1250             42,43 

seed,  supply  sources 1232       21-23,  24 

Pelts,  mole,  stretching  and  drying 1247             21-22 

Pennsylvania — 

fur  animals,  laws  for  1921,  and  officials 1238 

game  laws,  for  1921,  and  officials 1235 

Peppermint,  shade  drying,  methods 1231 

Pests,  moles — 

habits  and  control 1247               3 

injury  to  agriculture  and  fur  production,  bulletin  bv 

Theo.  H.  Scheffer 1  1247 

Pickling  olives,  processes 1249 

Pieplant,  growing  and  food  value 1 242 

PiETERS,  A.  J.,  bulletin  on  "Green  manuring" 1250 

Pigs- 
arthritis,  infectious,  cause,  symptoms,  and  treatment,  1244                     6 

r    6,8,9,  11, 

young,  diseases,  causes,  symptoms,  and  treatment 1244<     12,  18,  19, 

S&e  also  Hogs;  Livestock.  [     22,  23 
Pine,  white,  blister  rust  spread  by  currants  and  goose- 
berries   1242             13-14 

Pineapples — 
culture — 

geographic    distribution 1237                      3 

in  Florida,  bulletin   by  E.  D.  Vosbury  and  J.  R. 

Winston . 1237               1-35 

growing  in  Florida — 

history  of  industry^ 1237 

pests  and  diseases,  descriptions,  and  control 1237 

suggestions  to  new  growers l_i 1237 

industry,  restoration,  methods,  and  studies 1237 

maturity  period,  and  bearing  life  of  plantation 1237 

plantations — 

clearing,  spacing,  cultivation,  etc 1237 

location,  soil,  etc.,  selection •        1237 

renewing 1237 

restoration  methods .   1237 

ripening  methods,  superiority  of  plant-ripened 1237 

varieties  for  Florida,  list 1237 

yields  and  profits  in  Florida 1237 

Piper,  C.  V.,  bulletin  on  "Green  manuring" 1250 

Pipes—  ■     ^    ^^li-^tnq.' 

smoke,  connection  with  chimnevs,  insulation,"  and 

care !___'_ 1230             12-14 

supply,  in  irrigation,  carrying  capacity,  table 1243                    10 

Planting,  oUve  trees,  distance  apart 1249             22-2| 

Plants,  aquatic,  for  wild  fowl 1239                   13 

Plowing,  method  in  reclamation  of  gullies 1234             12-13 

Plumage,  importation  prohibitions 1235             59,  79 

Poisoning,  hog,  causes,  symptoms,  lesions,  and  treatment.  1244             17-18 

Polenta,  directions  for  making,  and  sauce  for___^_- 1236             10-11 

Pop  corn,  food  use  and  value 1236             20-22 

Porcupine,  bounties  on 1238             16,22 

Potatoes — 

growing,  cover  crops  for,  practices,  etc 1250                   25 

yield,  etfect  of  green  manuring 1250                    19 

Poultry,  pasturing  on  alfalfa 1229                   21 

Prnce  Edward  Island — 

fur  animals,  laws  for,  1921,  and  officials 1238             28,  31 

game  laws  for  1921,  and  officials 1235             52,80 

Pr'.vy— 

chemical  type 1227             18-22 

dry-earth,  description 1227             13-18 

liquefying  closet  type 1227             22-23 

nuisance  prevention  measures : 1227                   25 


INDEX 


15 


Privy — Contiiuwd. 

objections  to 

f>it.  description 

litary.  kinds  and  »lt'.^iri|)iions 

foods,    values   and  calorie   portions   in    various 

..^.it8,etc 

ining — 

grafx^vines.  directions  

olive  trees,  directions .  

Pudding,  corn  meal,  reciix-  

Qua  ntance.  A.  L.,  bulletin  on  "Peach  borer,  paradichlo- 
robenzene  treatment" 

Quebec — 

fur  animals,  laws  for  1921,  and  officials 

game  law*  for  1921,  and  officials 

Rabbit,  bounties  paid  by  different  States,  notes 

Itachitis,  pigs,  cause,  symptoms  and  treatment 

Ragweed,  use  as  green  manure  for  wheat 

Ramser,  C.  E.,  bulletin  ou  "Gullies,  control  and  recla- 
mation"  _ _ 

Rape,  value  for  green-manure  crop 

Raspl)erries.  kinds  and  cultural  directions  for  gardens 

Ratoons,  i)ineapple,  use  in  propagation 

Recipes,  corti  and  corn  products 

RtHJ-stom.  octureuce  and  control  in  rice  fields .. 

Reedbirds,  control,  regulation 

Refuges,  bird,  community  work,. 

Reservoirs,  grounds,   utilization  and  planting  for  bird 

refuges 

Rheumatism,  hog.  cause,  symptoms,  and  treatment 

Rhode  Island — 

fur  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials. .. 

Rhubarb,  food  value  and  cultural  directions 

Rice — 

acreage  and  production  in  United  States 

birds,  control,  regulation ^ 

California,  prcxiuction  and  value. ^ ^ 

crop,  drainage,  importance,  practices,  etc,___---i 

diseases  and  pests _...^ 

fields,  weeds,  varieties  and  control 

growing- 
comparison  with  barlej'  and  wheat 

regions  of  industry '_ ^ 

requirements 

Sacramento  Valley,  bulletin  by  Jenkin  W.  Jones. 

seeding^  irrigation,  fertilizers,  etc 

irrigation- 
requirements 

water,  sources 

red,  occurrence  and  control  in  rice  fields 

seeding,  method,  date  and  rate 

varieties  and  requirements  for  growing  in  California. . 

warehousing,  importance 

yields,  by  States 

Rickets,  pigs,  cause,  symptoms,  and  treatment 

Rights  of  way,  use  as  bird  refuges,  planting  suggestions.  _ 

Roadsides,  treatment  for  attracting  birds 

Rodents — 

comparison  with  mole 

use  of  mole  runways,  injuries  to  gardens 

Roofs,  connection  with  chimneys 

Rotation — 

crop,  for  control  of  sugar-beet  nematode 

crops,  tomato  growing 
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12 
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Rotations,  rice  growing 1240  4-5 

Rural  districts,  telephone  service,  development,  1875-1917  1245  5-7 

Rush,  spike,  occurrence  and  control  in  rice  fields 1240  23-24 

Russell,  G.  A.,  bulletin  on  "Drying  crude  drugs" 1231  1-16 

Rye,  use  and  value  as  green-manure  crop 1250  43-44 

Sage,  shade  drying,  methods 1231  6-7 

Saissetia  oleae,  injury  to  olive  orchards,  and  control-. 1249  39-41 

Sampler,  seed,  description  and  use 1232  8 

Sampling,  seed,  directions  and  form  of  advertising 1232  8,  9,  26 

Sanitation — 

hog,  McClean  County  system 1244  24 

sewage  disposal  on  farm 1227  1-55 

utilities,  descriptions--^ 1227  11,24 

Santonin,  use  as  pig  vermifuge 1244  24 

Saskatchewan — 

fur  animals,  laws  for  1921,  and  officials 1238  29,31 

game  laws  for  1921,  and  officials 1235  53,80 

Scale,  olive  black,  injuries  and  control 1249  39-41 

ScHEFFER,  Theo.  H.,  bulletin  on  "American  moles  as  agri- 
cultural pests  and  fur  producers  " 1247  1-23 

Scours,  pigs,  causes  and  treatment , 1244  8-9 

Scrapple,  preparation  directions 1 236  1 5 

Sea  lions,  bounties  on 1238  23 

Seals,  bounties  on 1238  19,23 

Seed- 
alfalfa,  supply  sources 1232  5,15,17 

alsike  clover,  sample  test  illustration  and  note 1232  27,28 

beds,  tomato,  preparation  and  use 1233  12-13 

beet — 

planting  for  sirup  making 1241  5 

production  for  home  use - 1241  8-9 

cleaning  machine,  description  and  cost 1232  6-7 

clover,  supply  sources 1232  5,  15,  16 

corn,  storing  and  selling 1232  9,11 

farm  crops,  production  and  sources  of  supply 1232  14-25 

forage  sorghums,  supply  sources 1232  5,21 

grain,  supply  sources 1232  5,14-15 

grass,  supply  sources 1232  5,18,19 

laws,  list  of  States  having,  note 1232  9 

marketing  hints  for  the  farmer,  bulletin  by  George  C. 

Edler 1232  1-31 

millet,  supply  sources 1232  5,18,20 

preparation  for  market,  cleaning,  sacking,  testing,  etc.  1232  5-10,  30 

rice,  selection  and  seeding 1240  12-14 

sacking  for  market 1232  7 

sampUng,  directions  and  form  of  advertising 1232  8,  26 

testing,  directions  and  form  of  report 1232  8-9,  27 

threshi ng  directions  for  farmers 1232  5-6 

tomato — 

quantity  per  acre 1233  10 

selection 1233  11 

f  12  13 

sowing  directions 1233<  14-15 

Seeding — ■ 

gullies,  control  methods 12-13 

rice,  method,  date,  and  rate 1240  13-14 

Seedlings,  tomato,  growing  methods  in  seed  bed,  hotbed, 

and  greenhouse 1233  11-16 

Seeds — 

buying^ 

season  and  methods  recommended 1232  28-30 

sources,  and  directions 1232       14-30,31 

importance  to  farmers,  amount  used,  and  sources  of 

supply -_ - 1232  3-5 

production,  localities,  maps,  and  details 1232  14-25 
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48-51, 
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31-34,  55 


Farmers' 

Seeds — Continued.  Bulletin  No 

sampler,  description  and  use 1232 

sellinj?,  various  methods 1232 

storing,  directions 1232 

tagging,  directions  and  form  of  tags 1232 

tests  for  purity  and  germination,  per  cent  of  varieties.  1 232 

Seedsmen,  buying  seeds  from I 1232 

Septic  tanks — 

construction,  and  management __  1227 

installation,  cost 1227 

Serum,  hog-cholera,  use 1244 

Sewage — 

aeration,  importance _ __  1227 

and  sewerage,  of  farm  homes,  bulletin  by  George  M. 

Warren _ 1227 

definition 1227 

disposal — 

unsafe  practices. 1227 

vital  safety  measures 1227 

switch,    house   sewer,    description    and    installation!  1007/ 

methods /  ^^^'\ 

Sewer — 

definition 1227 

house,  construction,  requirements,  and  care 1227 

Sewerage— 

and  sewage,  of  farm  homes,  bulletin  by  George  M. 

Warren __  1227               1-55 

definition 1227                     4 

system,  Installation  on  farm 1227     3-4,  28-53 

Sheds,  pineapple,  in  Florida,  description  and  cost 1237            20-21 

Sheep — 

bloat  from  alfalfa  pasture,  prevention 122                     19 

feeding  with  alfalfa  hay 1229                   15 

pasturing,  danger  of  bloat 1229                   19 

•See  (Uso  Livestock. 
Sherwood,  Sidney  F.,  bulletin  on  "Improved  method  of 

making  sugar-beet  sirup" 1241 

Shipping,  hogs,  prevention  of  loss 1244 

Shocking,  rice,  directions 1240 

Silage- 
alfalfa,  use  and  value 1229 

mixtures,  alfalfa  with  corn  and  other  grains 1229 

Siphons,  sewage,  types  and  function 1227 

Sirup — 

sugar-beet — 

character  and  composition,  and  uses 1241 

making,  improved  method,  bulletin  by  C.   O. 

Townsend,  and  Sidney  F.  Sherwood 1241 

uses 1241 

yield  from  sugar  beets 1241 

Sirups,  supply  for  family  for  a  week,  and  place  in  menu 1228 

Skin  diseases,  hog,  description  and  control 1244 

Skinning,  moles,  directions 1247 

Skins,  mole — 

preparation  and  utilization 1247 

See  also  Moleskins. 

Slips,  pineapple,  use  in  plant  propagation,  description 1237 

Small  fruits.     See  Blackberries;   Currants;  Gooseberries; 

Loganberries. 

Smart  weed,  use  as  green  manure  for  wheat  in  Tennessee.  1250 
Smoke — 

leakage  from  flues,  testing 1230 

pipes,  connection  with  chimneys,  insulation  and  care_  1230 

shelf,  value  and  construction  in  chimney 1230 

19664— 24 1 3 
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Sniffles,  hogs,  cause  and  treatment 

Soft-rot,  fungous  disease  of  Florida  pineapple,  description 

and  control  methods 

Soil- 
acidity,  effect  of  green-manure  crop 

infestation  with  sugar-beet  nematodes,  methods  and 

spread 

inoculation,  methods  and  variations 

preparation  for  tomato  growing 

sterilizing  for  tomato  seed  beds 

^washing,  prevention  by  use  of  dams..^ 

Soiling,  crop,  alfalfa  use  and  value 

Soils- 
Florida,  adaptability  for  pineapple  growing 

porous,  irrigation  method 

rice,  nature  and  management 

silty ,  irrigation  method 

Sore  mouth,  pigs,  treatment. . 

Sorghums — 

forage,  seed  supply  sources 

vield,  effect  of  green  manuring 

South- 
Carolina — 

fur  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials 

Dakota — 

fur  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials. 

rural  telephone  service,  relation  of  land  tenure 

Southwest,  olive  growing,  bulletin  by  C.  F.  Kinman 

Sows,  diseased  conditions,  causes,  symptoms,  and  treat- 
ment   ^^ __. 

Soybeans- 
seed,  supply  sources., ^- 

use  and  value  as  forage  crop 

Spanish  pineapple,  Florida,  description 

Spasms,  hog,  causes,  symptoms,  and  treatment 

Spasoff,   I.    M.,   bulletin  on   "Farmers'  telephone  com- 
panies " _^ 

Spider,  red,  injur^v  to  pineapple  and  control 

Spike  disease,  pineapple,  description  and  cause 

Spontaneous  combustion  in  hay,  prevention  by  ventila- 
tion  1 

Sprafl[gle-top,  pocurrence  and  control  in  rice  fields 

Spraying,  tomato,  requirements. 

Stacking,  alfalfa,  directions 

Steam,  sterilization  of  soil,  directions 

Sterilizing,  soil  for  tomato  beds 

Storage — - 

rice.,  importaiice  after  threshing. __,^^^^^J^^4 

seeds,  directions ______! 

Stove- 
pipes, connections  with  chimneys,  insulation  and  care- 
use  as  drier  for  crude  drugs,  description 

Straw,  alfalfa,  feed  for  livestock,  use  and  value.. — 

Strawberries,  cultural  directions  for  gardens.  . 

Succotash,  origin  and  food  value 

Suckers,  pineapple — 

collection,    preparation,    and   planting,   method   and 

time 

use  in  plant  propagation,  description 

Sugar,  supply  for  family  for  a  week,  and  place  in  menu.  . 
Sugars,  food  value  and  calorie  portions  in  various  weights. 
Sunstroke,  hogs,  cause  symptoms,  and  treatment 
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Rweets — 

food  value  atid  calorie  portions  in  various  weights 

Hupply  for  family  for  a  week,  and  place  in  menu 

Swine  — 

plague,  cause  and  control 

>'<<  also  Hogs;   Pigs. 
Switchboards,  rural  telephones,  kinds,  description,  loca- 
tions, and  call  methods 

Tagging,  sieed,  di^rections  and  form  of  tags 

Take-all,  dis>ajje  of  wheat — 

description  and  control,  bulletin  by  Harry  B.  Hum- 
nhrcy,    Aaron   G.   Johnson  and   Harold   H.    Mc- 

Kinney L__ 

economic  importance 

occurrence  and  distribution 

Tankage,  use  as  pineapple  fertilizer 

Tanks,  septic.     See  Septic  tanks. 

Taiming,  moleskins,  directions 

TaritT  acts,  prohibiting  importation  of  plumage 

Telephone — 

companies — 

commissions   having   jurisdiction    over,   list    bv 

States. 1 

constitution  and  by-laws,  form 

farmers'    organizations,   tinancing   and   manage- 
ment, bulletin  by   I.    M.   Spasoflf  and   H.   S. 

Beardsley 

lines,  rural,  construction  and  upkeep  problems 

service — 

methods  of  obtaining,  charges,  etc 

rural,  development,  historical  notes 

systems,   number  and  kinds,  number  of  phones, 

wire  mileage,  etc.,  1902-1917 

Telephones — 

larmers',  requirements  and  cost 

number  in  use  on  farms,  and  conditions  governing 

rural,  long-distance  calls 

Tennessee — 

^  -     firr  animals,  laws  for  1921,  and  officials 

''       game  laws,  for  1921,  and  officials :. 

Tenure,  land,  relation  to  rural  telephone  service 

iTesting,  seeds,  directions  and  form  of  report 

Tests,   seed,   for  purity   and   germination,   average   per- 
centage  

Texas- 
fur  animals,  laws  for  1921,  and  officials 

game  laws,  for  1921,  and  officials 

irrigation,  border  method,  practices 

Thawing,  cause  of  gullies 

Thielaiiopsi;i  paradoxa,  cause  of  pineapple  soft-rot 

Thorne,  Gerald,  bulletin  on  "Sugar-beet  nematode  in 

Western  States  " 

Threshing — 

rice,  suggestions ^ * 

seeds,  directions 

Thumps,  pig,  cause,  syptoms,  and  treatment 

Tiling,  use  in  reclamation  of  gullies 

Tobacco — 

growing  after  green  manuring,  note 

stems,  use  as  pineapple  fertilizer 

Tomato — 

plants,  growing  methods,  and  setting  in  the  field 

seed.     See  Seed,  tomato. 
Tomatoes — 

acreage  and  vield  for  canning  and  manufacturing 

canned,  pack  annually,  1910-1920 
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Tomatoes — Continued. 

canning  industry,  distribution 

cultivation  and  spraying 

fertilizers 

growing  for  canning  and  manufacturing,  bulletin  by 

J.  H.  Beattie '. 

picking  and  handling,  directions : 

:  .     planting  in  the  field,  setting  and  spacing 

soil  requirements  and  preparation 

varieties  and  seed , 

wilt-resistant  strains ^ 

Top  grafting,  olive  trees ^_____^_. 

TowNSEND,    C.    O.,    bulletin   on    "Improved   method   of 

making  sugar-beet  sirup  " 

Transplanting- — 

olive  trees,  and  interplanting,  directions 

tomato  plants 

Traps — 

choker-loop,  description 

mole,  description  and  use 

scissor-jaw,  description 

Trapping,  moles,  directions 

Trays,  drying,  for  drying  crude  drugs,  description 

Treaty,  migratory  birds,  act,  and  regulations 

Trees,  planting  for  control  of  gullying 

Trellis,  grape,  directions  for. 

Tuberculin  test,  use  on  hogs 

Tuberculosis,  hog,  causes,  symptoms,  and  treatment 

Turnips,  use  as  orchard  cover  crop,  practices 

Typhoid,  spread  by  sewage,  instances 

IJmbrella  plants,  occurrence  and  control  in  rice  fields 

tJrticaria,  hog,  cause,  lesions  and  treatment 

Utah- 
beet  nematode  infestation,  surveys 

fur  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials. 

Vegetables — 

food  value  and  calorie  portions  in  various  weights,  etc- 

perennial,  f arnih^  garden 

permanent,  and  fruits,  for  home  garden,  bulletin  by 

W.  R.  Beattie  and  C.  P.  Close 

seeds,  buying,  sources 

supply  for  family  for  a  week,  and  olace  in  menu 

See  also  Beets;  Bean;  Peas;  Rhubarb;  Tomatoes;  Turnips. 
Ventilation,  hay  mows,  to  prevent  spontaneous  combus- 
tion   

Vermifuges,  formulas  for  pigs 

Vermont — 

fur  animals,  law^s  for  1921,  and  officials 

game  laws  for  1921,  and  officials ^ 

Vetches,  hairy  and  purple,  uses  as  cover  and  green-manure 

crops 

Virginia — 

for  animals,  laws  for  1921,  and  officials 

game  laws  for  1921,  and  officials 

Vitamins,  sources  in  foods 

VosBURY,    C.     D.,    bulletin    on    "Pineapple    culture    in 
Florida" 

Waffles,  corn  meal,  receipts 

Warren,  George  M.,  bulletin  in  "Sewage  and  sewer- 
age of  farm  homes" 
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Washington —  Bulletin  No.  Page 

fur  animals,  laws  for  1921,  and  otticials 1238  23,  31 

game  laws  for  1921,  and  officials 1235/  ^J^"}| 

Wataribune  rice,  introduction,  advantages  and  objections-  1240  10-11 

Water— 

grasses,  occurrence  and  control  in  rice  fields 1240  20-08 

irrigation —  23 

for  rice  growing,  sources 1240  3 

spread  of  sugar-beet  nematodes 1248  12 

Waterfalls,  cause  of  gullies 1234  6-8 

Weasels,  bounties  on 1238  20 

Weeds — 

hosts  of  sugar-beet  nematode 1248  15 

infestation  of  rice  fields,  varieties  and  damage 1240  20-26 

use  and  value  as  fertilizer _ 1250  44-45 

Wells,  contamination  by  farm  sewage,  caution 1227  7-8 

Western  States,  sugar-beet  nematode,  bulletin  by  Gerald 

Thorne  and  L.  A.  Giddings - 1248  1-16 

West  Virginia — 

fur  animals,  laws  for  1921,  and  officials 1238  23,  31 

game  laws,  for  1921 .  and  officials _ _ 1235       44,  57,  80 

Westover,  H.  L.,  bulletin  on  "Utilization  of  Alfalfa"-.  1229  1-44 

Wheat- 
California,  production  and  value _ 1240  2 

growing  on  rice  lands,  practices __ 1240  5 

Helminthosporium  disease,  association  with  take-all.  1226  7 

publications  relating  to,  list 1226  11-12 

take-all  disease — 

description  and  control,  bulletin  by  Harry  B. 
Humphrev,  Aaron  G.  Johnson,  and  Harold  H. 

McKinney 1226  1-12 

symptoms--- 1226  7 

varieties  resistant  to  take-all  disease 1226  9-10 

yield,  effect  of  green  manuring 1250  19 

White,  T.  P.,  bulletin  on  "Diseases,  ailments,  and  abnor- 
mal conditions  of  swine  " 1244  1-26 

Wildcat,  bounties  paid  bv  different  States,  notes. 1238  7-23 

Wilt- 
red — 

injury  to  pineapple,  description  and  control 1237  28-31 

relation  to  nematodes 1237  28-31 

tomato,  resistant  strains  of  tomatoes 1233  11 
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olive  trees,  planting  distance 1249  23 

value  in  attracting  birds 1239  6 

Winston,  J.  R.,  bulletin  on  "  Pineapple  culture  in  Florida".  1237  1-35 

Wisconsin — 

fur  animals,  laws  for  1921,  and  officials 1238  24,  31 

game  laws  for  1921,  and  officials 1235       45,57,80 

Wolf,  bounties  paid  by  different  States,  notes 1238  6-29 

Woodchucks,  bounties  paid  by  different  States,  notes 1238  8,  10,  14,  17 

Worming,  peach  tree  for  borer'control,  directions 1246  8-9 

Worms,  hog,  symptoms  and  treatment 1244  23-24 

Wormseed,  pig  vermifuge 1244  24 

Wormwood,  shade  drj'ing,  methods 123 1  6-7 
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fur  animals,  laws  for  1921,  and  officials 1238  24,31 

game  laws,  for  1921,  and  officials 1235/  ^^^80 
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fur  animals,  laws  for  1921,  and  officials.. 1238  30,  31 

game  laws,  for  1921,  and  officials.- 1235  53,80 
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Examine    this  book    carefully    before 
you    take    it    home;    and  if  you  find   it 
mutilated  or  written  on,  or  needing  repair- 
ing or  rebinding,  report  it.    Otherwise  you 
will  be    held    responsible    for    its  condition. 


